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‘ick’ pressures are virtually 
The ‘Vardel’ is capable of delivering 5 gals. a 
at pressures up to 4,000 ib. /sq. ins. 


DOWTY EQUIPMENT LIMITED CHELTENHAM - ENGLAND 
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There are no barriers to that remarkable combination — the 
¥ 4.) plane and the parachute. In peace or in war, together they de- 
and 


medical supplies, to any spot on the face of the earth . . . where 
and when it is needed. 

Teday the plane and the cargo chute have made the delivery of a 
jeep or a howitzer or cargo weighing many tons as dependably 
certain as the delivery of a small case of penicillin. No other 


Through research, experimentation and testing without limit, the 


Pioneer Parachute Company's tremendous parachute building 
facilities have worked side by side with the U. $. Armed services 
and the aviation industry to develop this unequalled transporta- 
tion team. Pioneer is continuing to devote its skill and resources— 
mental and mechanical—to broaden the already vast usefulness of 
the modern parachute. 
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during war or peace 
squipment during War oF P | 
inolies, men and equipment 
ed : \ means of transportation known to man can do this so swiftly and : 
4 , j so surely . . . in many cases, no other means of transportation a 
| could do it at all. : 
PARACHUTE COMPANY, INC. 
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UNITED AIRCRAFT EXPORT CORPORA 


FOREIGN AIRLINE REPRESENTATIVES MEET FOR TECHNICAL CONFERENCE -—~-~ Recently, 49 
representatives of 24 foreign airlines attended an international conference on air- 
craft maintenance and airline operations sponsored by United Aircraft Export Corp- 
' oration, The meetings, which covered a three-day period, were held at the Fast 

a m Hartford plants of the Pratt & Whitney and Hamilton Standard Divisions, 


All airlines represented at the conference 
use one or more of United Aircraft's prod- 
ucts, The visitors were from the following 
countries: Argentina, Australia, Belgium, 
Brazil, Chile, Colombia, Denmark, Fngland, 
France, Greece, Lebanon, Mexico, the Nether- 
lands, New Zealand, Norway, Peru, Philippine 
Islands, Sweden, Switzerland, Union of South 
Africa and Venezuela, 


Airline representatives attending the conference were invited to submit their 
questions in advance of the meetings, thus enabling the Pratt & Whitney Service 
Department to review each question and compile a list of written answere, Both 
questions and answers were on the agenda and were submitted to open discussion by 
those in attendance, 


Debate and free exchange were encouraged in order to thrash out fully the many 
é topics considered, While all of the operators participating are not currently op- 
erating the same type of equipment, experience with similar engine models and 

knowledge of repair procedures was beneficial to all representatives in analyzing 


their individual problems, 


The conference was considered to be an outstanding success, For our part, we 
took it as a great compliment that airlines in distant lands decided to go to the 
effort of sending their representatives to these meetings, 


HIGH SPEED PUMP ANNOUNCED BY HAMILTON STANDARD -- A new type of high speed pump for 
airplane hydraulic systems was announced recently by the Hamilton Standard Division, 
The pump is one of the smallest, lightest, and most 
powerful ever developed for the purpose, Already in 
limited production, it has been selected for one of 
the Navy's newest fighters, the Chance Vought F7U-3 
Cutlass, Hamilton Standard's pump, the fourth new 
item of aviation equipment to be announced by this 
division in two years, marks a major advance in the 
constant effort to decrease aircraft weight, Because 
of its unusual operating characteristics, the new 
pump is smaller and lighter than standard types, 
Installation of a group of these pumps in one air- 
Plane has saved at least 40 pounds of weight, 
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In operation, the pump is driven by the aircraft engine, from which it utilizes 
3% horsepower, The pump transfers this power to the aircraft's hydraulic system by 
circulating oil at rates up to 25 gallons a minute and pressures of 3,000 pounds 
per square inch, The oil thus driven exerts a force on the mechanisms required to 
operate such components as landing gear, flaps, brakes and control surfaces, The 
pump operates at speeds up to 8,250 revolutions per minute, one of the highest ever 
achieved in the field, It also circulates three times the amount of oil handled by 
slower-running units, Unusual construction of the pump permits instantaneous varia- 
tion of the amount of oil being circulated to conform to the airplane's operating 
reauirements. 


SIKORSKY HO5S-] HELICOPTER PRODUCTION FOR MARINES IS INCREASED -~ Production of 
the HO5S-1 helicopter is now in full swing alongside Sikorsky Aircraft's more 
extensive line of the larger S-55 types and already a steady flow of the 
smaller liaison H0O5-S-7 craft is going to Marine Corps units, 


These three-to-four-place helicopters will probably 
be used by the Marines on the Korean fronts, Their uses 
will include liaison, observation, and evacuation of 
the wounded, The U,S,Coast Guard, through the Navy, has 
also ordered an undisclosed number of these new Sikorsky 
HO5S-1 models, 


The Sikorsky HO5-1 is the military counterpart 
of the S-52-2 which recently won CAA approval, The 
original version of this copter was the Sikorsky 
S52 which set an official world's altitude record 
of 21,220 feet for helicopters, and a world speed 
record of 129,6 miles per hour, 


Power plant for the HO5S is a Franklin air-cooled engine 
of 245 horsepower, The copter weighs 2,700 pounds, and has a 


a quadricycle landing gear, When used as an air ambulance fe ere 
it carries two litter patients inside the cabin, *s$s tice 


HAMILTON STANDARD OCCUPIES BIG NEW PLANT -— The Hamilton Standard Division 
has virtually completed moving its entire operation to a new, modern plant of 
nearly 900,000 square feet, located at Bradley field, Windsor Locks, Connec- 
ticut, Plant and office facilities in East Hartford, formerly occupied by 
Hamilton, are being taken over by Pratt & Whitney Aircraft to meet the 
greatly increased demands for its turbine and piston engines, United Air- 
craft Export Corp, will also make its headquarters there, 


The new plant, built at a cost of approximately $10,000,000, was privately 
financed by United Aircraft, It will permit Hamilton Standard to increase its 
propeller production and at the same time expand to handle increased manufac- 


turing and engineering operations for 
its new line of other aviation equipment, 


Hamilton Standard’s new home was built 
in accordance with the latest ideas on 
industrial’ plant design, It will enable 
the division to raise production efficiency, 
Although moving machinery and equipment 
to the new plant was an immense task, pro- 
duction has been continued with virtually 
no interruptions, 

UNITED AIRCRAFT EXPORT CORPORATION EAST HARTFORD 8, CONNECTICUT, U.S.A, 


European Offices: 3/5 Warwick House Street, London SWI, Fngland 
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Short Brothers d Harland Limited, Queen's island, Belfast. London Office: 17 Grosvenor Street, W1 
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THERE’S A PLACE FOR YOU IN 
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Keeping pace with the world to-day comes 
easily to these young men. At the age of 26 
they can be earning over £1,000 a year 
(including marriage allowance). Their aircraft 

a Canberra— is supreme amongst today’s 
operational jet bombers. Their choice of 


career, in which high pay rewards high 


q 


TO: ROYAL AIR FORCE 


(er, 38), VICTORY HOUSE, LONDON, W.C.2 
Please send details of life in the R.A.F. ( Tick which you require) 


endeavour, is given direction and purpose 
by the honour of The Queen’s Commission. 
Compare their prospects with yours. Measure 
their daily life against your own. Then 
find out how you could be one of them 
through a Permanent, Short Service or 
National Service commission, 


[_@) the hie (8) _On the Ground 


NAME 


| ADORESS 


Applicants 
lf you are 14-17 and 


from 
keen 


British Isles 
join the Air Training Corps *® | 


Date of Birth 
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The Supermarine Swift, a swept-wing fighter, 
now in production for the Royal Air Force. 


VICKERS-ARMSTRONGS LIMITED - SUPERMARINE WORKS 


fr 
ie i 
4 
7 
one 
q 
{ 
— = 
AM 


FLIGHT 


is designed and destined 
for the world-wide carriage of 
Military or Civil Freight 
and Passengers 


The military version has been ordered by 


THE ROYAL AIR FORCE 
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CREEP-RESIS 


Telephone No.;: Sheffield 42051 
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[ DEAD WEIGHT PRESSURE GAUGE TESTER } 


1. Standard range 10-5000 P.S.I. 


2. Twelve weights only to cover 
high and low pressure systems. 


3. Both elements in situ. 


Also available : 

Gyro Instrument Test Tables 

Low Pressure Chambers 

Thermometer Testers A.S.1. Calibrators 
Tachometer Testers and Manometers 


BRYANS AEROQUIPMENT LTD. 


WILLOW LANE, MITCHAM JUNCTION, SURREY. Telephone : MiTcham 1607/8/9 


Pirelli-General approved cables for 


T ircraft are the products of intensive 
GET 


research, wide experience and 
full 
0) The Pres ATRELLI-UENE 


THE GENERAL ELECTRIC CO LTD, MAGNET HOUSE, KINGSWAY. LONDON, W.C.2. 
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to johanmesburg (6.2! Fes) in 
the and distance- 
poping of the 
wit OO.AC. And, of 


Fuel Booster Pumps and 
Aircraft Fuel Line Equipment 


& ENGINEERING CO. LTD., SLOUGH, BUCKS. Telephone: Slough 23277 
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Toddingion) TURBO-STARTING 
TIME SWITCH 


This switch incorporates a constant speed governed motor 


driving through a reduction gearbox, a bank of cams. 


It provides an automatic sequence of operations for the 


starting of gas turbine engines, and operates on a 


24-volt D.C. supply (nominal). The switch will operate in 


e temperatures ranging from —45° C. to +90° C., and is 
e sealed to withstand internal pressure up to 2.5 p.s.i. 
7 ° 
NTROLS 


GS TEDDINGTON CONTROLS, LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES. (Merthyr Tydfil 666) 


Whether it's a news-reel 

camera for a football 

jae “kick off’’ or a specialised 
mel camera for recording an 

aircraft ‘‘take off’’ consult 


CG THE 35 mm CINE-CAMERA 
SPECIALISTS 


W. VINTEN LIMITED, NORTH CIRCULAR ROAD, CRICKLEWOOD, N.W.2. TELEPHONE: GLADSTONE 6373 
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The lightest 


British Not only lightest, but most advanced in design & electrical 
os e performance. One-piece container of tough, acid-proof, 
civil aircraft 
shock-resistant plastic. Quick-release fully-polarised 
x battery terminals. Simple two-point fixing. Easy control 
of electrolyte level. Ribbed microporous P.V.C. 


of its voltage 


separators. Long-life plates. High output 


and capacity for engine starting. 


24 V. 15 Ah. 32} Ib. — 24 V. 25 Ah, 43} Ib. 


PRODUCT OF CHLORIDE BATTERIES LIMITED -EXIDE WORKS: CLIFTON |UNCTION: NEAR MANCHESTER 
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im sheetmetal 


FOR THE AIRCRAFT INDUSTRY . . . 
Burnley Aircraft Products 
specialise in the manufacture 

and repair of jet pipes, 

flame tubes, exhaust 

units and discharge , 4 
nozzles, etc. 


BURNLEY AILKACRAFT PRODUCTS LTO FULLEDGE WORKS BURNLEY LANCS - ENGLAND Phone: Burnley 3121 
adh 


-----———- USE THIS POST FREE DONATION FORM --————-——-~ 


NO STAMP is required on the envelope in which your donation 
! is enclosed if addressed as under, and posted during October. 


To: The Lord Mayor 
KING GEORGE VI 
NATIONAL MEMORIAL FUND 
London, E.C.4 


1 enclose a donation of £ 


Name 


Address 


(PLEASE WRITE IN BLOCK LETTERS) 


N.B, Cheques and Postal Orders should be made payable to 
King George VI National Memorial Fund and crossed / & Co, / 
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‘We, too, make things easy if the air’ 


3, 000 p.s.i. Compressor 


_ The type approval granted to this high-pressure compressor 


The Hymatic Engineering Co Ltd., Redditch, Worcs. 
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Search with single-engine economy 


Strike with twin-engine performance 


Security with twin-engine safety 


Simplicity with single-engine installation 


Designed and constructed for the Royal Navy by 


FAIREY 


THE FAIREY AVIATION COMPANY LIMITED, HAYES, MIDDLESEX 
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Aspects of Ardent 


““SOIGHTER COMMAND have very good grounds for being soberly confident that 
their work is now showing real dividends . . . Bomber Command have for the 
first time had a chance to try out varied tactics, and the experience of ‘Ardent’ will 

prove most useful to them. . . . The ground-control radar and reporting systems have 

shown a very steady and progressive improvement . . .” Thus Air Chief Marshal Sir 

Ralph Cochrane, Vice-Chief of the Air Staff, in his summing-up of “Ardent,” which 

three-phase air-defence exercise concluded last Sunday and is reviewed in this issue. 

Perhaps the most significant aspect of Ardent was the success of the Canberras. It was 
already known that, when operating in their normal height band of 35,000-50,000ft, these 
twin-jet bombers could usually defy the best efforts of the opposing fighters, and in this 
knowledge the directors generally prescribed for them a maximum operating level of 
35,000ft. But, they still managed to lead would-be intercepters a pretty dance. 

While Fighter Command may derive some consolation from the knowledge that in 
performance the Canberra is probably somewhat superior to its Russian counterparts (the 
defensive armament of the Russian machines could offset this superiority only in a small 
degree), Bomber Command will recognize that, notwithstanding its triumphs, even in face 
of Venems and Sabres, it might fare less successfully when up against Mig-1§s. 

It is true, of course, that against conventional piston-engined bombers (Lincolns, B-29s 
and B-sos) the Meteors and Vampires, which formed the bulk of the fighter defences, 
achieved marked success, both by day and by night; and this is especially gratifying 
because B-29s still preponderate in the potential long-range bomber threat against this 
country. But it is well to remember that bombers of this same type have been shot down 
with disconcerting consistency in Korea. 

These are among the more sombre considerations of Ardent. On the other hand, there 
was much to applaud—not least the excellent safety record. Of about 6,000 sorties flown, 
almost every one involved some relatively hazardous procedure, such as low attacking, 
violent manceuvring, or formation landing; yet no one was hurt. 


Something Old, Something New 
i N this issue we print the first of a series of critical studies of historic military aircraft 
which, if we are not greatly mistaken, will win for themselves the same staunch 
readership as have our squadron histories. For, while we recognize that not every- 
body can afford the leisure to divert and edify himself with things past, we are aware of 
the growing body of amateurs (the word is applied in its true sense) who delight in root- 
ing up delectable truffles from neglected fields of history. 

The surprising truth is that many facts, the historical value of which must increase 
with the years, have never gone on public record; and this aspect of such reviews, apart 
from their intrinsic interest, unquestionably places them beyond any criticism on the 
score of their being “‘re-hashes.”’ It is fitting, then, that stray facts should be gathered in 
before they are dispersed or distorted by the veering winds of time. 

Only thirty-six years have elapsed since the D.H.4—the subject of our first study— 
took the air. Yet, notwithstanding its magnificent success and the vast scale of its pro- 
duction, it is now little more than a name to thousands of young men in the Services, who 
are quite convinced that the Mosquito was the first bomber which really gave opposing 
fighters a run for their money. And even by the “experts” this honour is usually 
accorded the Fairey Fox of 1925. Yet we find the Eagle-engined D.H.4 of 1917, with its 
speed of 143 m.p.h. at sea level (only 10-15 m.p.h. less than the Fox’s) showing a clean 
pair of heels to most, if not all, the fighters of its day. Again, most people will assure one 
that the Canberra is the first British bomber to have been built under licence in America. 
They will find a big surprise on page 510. 

Truly, as Swinburne had it, the past acclaims our future, for, in the very issue in which 
we honour the D.H.4, we give the first particulars of D.H.106 Comet derivatives, to- 
wards which the envious gaze of the world is now turned. 
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MORE ABOUT SUPERSONIC BANGS 


A Third, and the Probable, Explanation Examined 


ay 


WO possible explanations of what are termed “‘super- 

sonic bangs"’ are put forward by A. H. Yates, in Flight 

for October 3rd, 1952. His first explanation was that 
the bangs are acoustic effects, in that they are due to an 
accumulation of the noise emitted by the aircraft. His 
second explanation was that the bangs are due to the shock 
waves that are formed when an aircraft flies at supersonic 
speeds. In fact, neither explanation can be the true one, 
although many of the deductions that he made are correct. 
It can be shown that the acoustic explanation must be 
rejected because it could not possibly produce bangs of the 
intensity of those heard at Farnborough. The shock-wave 
explanation must be rejected because the bangs are generated 
in spite of them and not because of them, as will be explained 
below. 

Mr. Yates shows clearly the manner in which the noise 
due to the aircraft is propagated to the observer on the 
ground. He overlooks, however, the fact that the aerody- 
namic disturbances due to the aircraft as it flies through the 
air are propagated in exactly the same manner as the noise. 
In other words, the aerodynamic disturbances due to the 
aircraft, as well as its noise, are propagated in all directions 
with the speed of sound. It is the aerodynamic disturbances, 
however, that lead to the bangs. To illustrate this we must 
develop a little further the ideas that Yates put forward in 
his acoustic examination. Their application to the problem 
of the aerodynamic disturbances due to the aircraft will be 
understood more readily if we first consider an analogy. 

There are two ways in which the visual sensation of a 
moving object can be conveyed to a theatre audience. On 
the stage one merely moves the object across the stage. On 
the screen, however, the technique is different. One shows 
the audience a still picture of the object in a certain position. 
Then, after about a twentieth of a second, one cuts off this 
picture and shows a picture of the object in a position 
slightly farther on, and so on. We are all familiar with the 
fact that this produces to the audience the visual sensation of 
a moving picture. 

Likewise there are two ways in which the aerodynamic 
sensation of a moving aircraft can be conveyed to an observer. 
There is the straightforward way in which an aircraft itself is 
made to move in the required manner. But there is an alter- 
native way, as follows.* One distributes along the flight 
path of the aircraft a long row of balloons, which in their 
normal (deflated) state can be assumed to occupy no space at 


* The ideas developed here are based on some suggestions by Mr. K. V. 
Diprose 
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The creation of bangs 
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THIS examination of the formation and characteristics of 
supersonic bangs is the first published account based on actual 
experiments in this <> ¢ author is a principal scientific 

cer of the Ministry of Supply, working at the Royal Aircraft 
Establishment, Farnborough. in his opening paragraph Mr. 
Warren refers to an article by a senior lecturer at the College 
of Aeronautics, Cranfield, entitled “Those Supersonic Bangs,” 

which was published in our issue of October 3rd. 


all. The balloons, however, are capable of being inflated to 
a size roughly equal to that of the aircraft. By inflating one 
balloon and then deflating it, and then inflating the next 
balloon and deflating it, and so on, the aerodynamic sensa- 
tion to a distant observer of an aircraft in flight can be 
simulated, in just the same way that the “movie’’ simu- 
lates the visual sensation of movement. 

It is suggested that the build-up of the pressure field can 
be visualized more easily in terms of the disturbances due to 
these stationary balloons than in terms of those due to a 
moving aircraft. Indeed, in the mathematical treatment the 
inflation and deflation of such balloons can be represented 
by transient source-sink pulses distributed along the flight 
path. Of course, in the mathematical treatment the discon- 
tinuous row of discrete balloons can be replaced by a con- 
tinuous row of infinitesimal disk-like balloons, the summation 
of the disturbances due to the row of discrete balloons being 
replaced by the integration »f the disturbances due to the 
disk-like balloons. It is probably easier, however, to see the 
principles involved if one deals with the discontinuous row 
of discrete balloons. 

We have, therefore, reduced the problem of determining 
the pressure field due to an aircraft moving in an arbitrary 
manner to that of summing the simple pressure disturbances 
due to a row of stationary balloons. For most of the time 
these balloons will be deflated, but at the instant that the 
aircraft would have passed each point on the flight path the 
local balloon will be inflated to roughly the volume of the 
aircraft, and then deflated again, all in the time that it would 
take the aircraft to fly past. 

To an observer distant r from the location of a balloon, 
the pressure disturbance created by this balloon at time r! 
will be experienced over a time interval equal to the time that 
the balloon is inflated, but at a time r, later than the inflation 


of the balloon by so that 4 where a is the speed of 


sound, Now normally the pressure disturbances from only 
a handful of balloons will be experienced by an observer at 
a given time, and they, in general, will tend to cancel one 
another. But under certain conditions the disturbances from 
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A triple bang. A 
bang occurs when- 
ge! the component 

the speed along 
30000 FT the straight lines is 
sonic. Thus the air- 
craft will produce a 
bang when the co- 
sine of the angle at 
equals the 

reciprocal of 1.2. 
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a very large number of balloons can arrive at the observer 
simultaneously, and moreover, they will usually tend to 
¢ rather than to cancel one another. Such conditions 
arise when the component of the velocity of the aircraft in the 
direction of the observer is sonic. If the observer is station- 
ary, the distance of the aircraft from the observer r is a 
function only of the time r'; r may, therefore, be written as a 
function of r' in the form : 
Here ro, ro, ro represent the distance, speed, and acceleration 
of - aircraft away from the observer at time r'— O respec- 
tively 
If r’ represents the time of full inflation of a balloon it is 
actually inflated between times 1/1 and ¢' + 1, say, where 27 
is the period of inflation of the balloon. Therefore, the 
balloon whose disturbances reach the observer at time ¢ can 
be found by solving the following equation for 1’ : 


or, substituting for r from (1) 
a a a 
In general, for disturbances which reach the observer at time 
ro 
toe equation (2) can be approximated by : 
which shows that disturbances from all balloons whose times 
of full inflation lie between 


and will 


d a 
reach the observer simultaneously. If, however, the com- 
ponent of the velocity of the aircraft in the direction of the 
observer is sonic, then 


To ~a 
and disturbances from all balloons whose times of full inflation 
lie between —-x and + « will reach the observer simul- 
taneously! Clearly the neglect of the r’? and higher order 
terms in forming (3) from (2) is responsible for this result, 
but the interpretation that should be made is that the 
pressure disturbances due to a great many balloons will 
reach the observer simultaneously when ro a; in fact, by 
keeping in the r’ term in (3), we can show that disturbances 
from all balloons whose times of full inflation lie between 


le ~ and | — will reach the observer simul- 


taneously, or = times as many as for an aircraft that is 


stationary. 

We have demonstrated, therefore, that the important para- 
meter in the problem of the sonic bang is the component of 
the velocity of the aircraft in the direction of the observer. 
Bangs will occur when this component is sonic, as pointed 
out by Yates. Bangs are always liable to be made, therefore, 
at supersonic speeds, but their intensity will depend upon 
the acceleration of the aircraft towards the observer. One 
can construct the directions in which the component of the 
velocity is sonic—they will be at the complement of the Mach 


495 


angle* to the direction of flight—and bangs will be exper- 
ienced by all observers who lie along such lines (Fig. 1). 
Such lines will be termed “bang lines” : they are at right 
angles to what are usually termed “Mach lines.” 

Let us now examine our reasons for rejecting the acoustic 
explanation of the sonic bangs. We showed above that, 
compared with a stationary aircraft, the disturbances from 


= times as many balloons will reach the observer when 


the aircraft is travelling towards him at sonic speed. Treating 
the balloons as sources of noise this would mean that the 


noise reaching the observer would be 7 + times as loud. 


Now an aircraft that is stationary at, say, 25,000ft will cause 
a noise on the ground of at most 70 decibels above the acoustic 
threshold, corresponding to a pressure of about 0.001 Ib/ft’. 
Taking the speed of sound a = 1,000 ft/sec, and assuming that 
the aircraft is accelerating through the speed of sound at 
only 1 ft sec.? (i.e. fo <1 ft'sec.*), then the bang, by our 
result above, will be 400 times as loud as when the aircraft 
is stationary. But the bang corresponds to at least 130 decibels 
(about 1 Ib ft”); a figure of o.0sin Mercury, or 3 lb/ft?, has 
been quoted, which means that it is actually a million times 
as loud ! 

Calculations, which are a little too long to be repeated here, 
have shown, however, that the bang of about 130 decibels 
is due to aerodynamic pressure disturbances caused by the 
aircraft, which accumulate when it is flying towards the 
observer at sonic speed. No postulate about shock-waves is 
required to obtain this result; the fact that such waves will 
occur in practice will tend to reduce the bang, for shock-waves 
lead to losses in pressure, as any air-intake designer will 
confirm. Yates’s second explanation is not, therefore, quite 
right. The disturbances emitted when accelerating through 
a Mach number of unity are in fact responsible for the usual 
second bang. 

Finally, a word about triple bangs. They could be caused, 
as Yates points out in his acoustic explanation, by the aircraft 
reaching supersonic speed twice (Yates’s dive No. 3). 
Actually, however, aircraft do not do this : their Machmeter 
usually reads a steadily increasing speed to a maximum 
value followed by a steadily decreasing speed. Triple, and 
likewise quadruple, bangs are probably much more likely to 
be caused by changes of course. We have pointed out that 
the important parameter is the component of velocity of the 
aircraft towards the observer. If, therefore, during a non- 
straight dive there are three occasions on which the aircraft 
is moving towards an observer at sonic speed, then he will, 
in general, experience three bangs (Fig. 2). 

It should be noted that it is possible, indeed likely, that 
different observers will hear and report different numbers 
of bangs on a particular occasion. The number of bangs 
that one hears depends entirely upon where one is, and 
arguments as to how many bangs there were are, therefore, 
pointless. 

The author is indebted to the Chief Scientist, Ministry of 
Supply, for permission to publish this article, but the views 
expressed are the author’s own. 


* “Mach angle”: The “angle of sweepback” of the shock waves. 


FORGING THE COMMONWEALTH CHAIN 


IR MILES THOMAS has referred on several occasions to 
B.O.A.C.’s plans for two round-the-world air services in the 
Northern and Southern hemispheres. One is to be a jet-propelled 
“cannon-ball’’ service using Comets, the other a rather slower 
tourist service flown by Britannias. Enquiries we have made about 
the details and the agreements which will have to be made with 
Commonwealth countries and with America have brought forth 
little factual information, for discussions are now apparently at 
even higher levels than the heads of airlines. 

It seems that the matter was first officially discussed between 
British, Australian and New Zealand officials in Canberra. More 
recently Mr. Lennox-Boyd, Minister of vie and Civil 
Aviation, has had talks in London with Mr. H Anthony, his 

ite number in Australia. Mr. Anthony will now discuss the 
matter with New Zealand’s representative, and it is hoped that, 


before long, agreement will be reached and details announced. 

One of the most important links of the Southern girdle service 
is operated by British Commonwealth Pacific Airlines, while the 
Australia-New Zealand link is the responsibility of Tasman 
Empire Airways; Britain has a 20 per cent financial interest in 
both. There is now talk of Qantas taking over the whole of the 
Pacific link, and this country might then give up its interests in 
both B.C.P.A. and T.E.A.L. 

The important link between San Francisco and New York would 
be operated by B.O.A.C., who already have a bilateral agreement 
with America to permit this. Certainly there would seem to be 

prospects for the easterly route from Australia to the United 
Kingdom, for a large number of air travellers prefer to cross 
America rather than fly over India and the Middle East. At the 
moment Pan American Airways carry the bulk of this traffic. 
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FROM ALL 
QUARTERS 


Leap Frog Il Concluded 


Te transatlantic delivery of 63 F-86E 
Sabres by the Royal Canadian’ Air 
Force ended on Saturday last with the 
arrival at Gros-Tenquin, near Metz, 
France, of Nos. 416, 421 and 430 
Squadrons. Each of these units has a 
strength of 20 aircraft; the remaining 
three machines constituted the first 
delivery of Canadair-built Sabres to the 
R.A.F 

The delivery flight, which started on 
October 1st, was by way of Goose Bay, 
Labrador —Bluie West One, Greenland 
(780 miles)—Keflavik, Iceland (750 miles)—Prestwick, Scotland 

850 miles)}—Gros-Tenquin, France (655 miles). 

Flying time for the 3,035 miles totalled 4 hr 40 min and the last 
leg from Prestwick was completed in t hr 15 min. The pilots were 
welcomed by General Jouhaud on behalf of the French Secretary 
of State for Air. 

Gros-Tenquin is a newly constructed airfield with a 7,000ft 
runway. It will house No. 2 Fighter Wing R.C.A.P. and is the 
first of four airfields to be made available under NATO agree- 
ments to the Canadians in France and Germany. 


The R.O.C, and ‘*Ardent’’ 


OST urgent problem confroating the post-war Royal Observer 
Corps has been to develop new techniques for the 
curlicr reporting of fast, low-flying raiders, Though the posts are 
still using equipment produced in the biplane cra, and are manned 
by a large percentage of new recruits totally lacking in operational 
experience, Exercise Ardent—subject of reports in this issue— 
proved how very efficiently the problem has been tackled. 

A Flight coatributor who is an R.O.C. leading observer 
writes: Our owa post, “Dog Three,” perched atop a telephone 
exchange, is typical of many all over the country, except that its 
nearness to Northolt Airport often gives us pleaty of activity to 
report when other posts are praying for a plot that will break the 
monotony. During Ardent this blessing was a dubious one, be- 
cause joy-ride Rapides can be distinctly embarrassing when their 
arrival coincides with a skyful of Meteors, Vampires and vapour 
trails 

Fortunately, a full season of exercises had worked wonders 
with last wiater’s recruits, and during the four days and three 
nights of R.O.C. participation in Ardent, they put through plots 
to centre with speed and accuracy that would not have disgraced 
the post in its World War II heyday. And the disembodied 
voices of centre, both male and female, respoaded with eageraess 
and confidence that coafirmed the usefulness of our plots—an 
important factor for the morale of posts, which do not have the 
same picture of the overall air battle as their colleagues at centre. 


AT “DOG THREE" : Two R.0.C. members—Chief Observer R. E. Wake 


and Leading Observer J. W. R. Taylor—on duty during Exercise Ardent 
(see account above). 
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Flight” 


photograph 
FIRST IN : No. 430 Squadron R.C.A.F., lined up on the tarmac at their 
new base in France (Gros-Tenquin), after completing their transatlantic 
flight last week. Nos. 416 and 421 Squadrons landed a few minutes later. 


From the start, there was no doubt of the effectiveness of the 
new plotting techniques and reporting sequences, tested in brief 
R.A.F./R.0.C. exercises at week-ends and mid-week from April 
to September, but receiving their first full-scale work-out under 
wartime conditions in Ardent. Unofficial news flashes from 
centre told of low-flying jet raiders being intercepted over the 
Thames Estuary on their way to the target; and we had exciting 
grandstand views of the same “enemies” being destroyed by 
Fighter Command—for the second time—over West London 
on the way out. 

Nor were “hostiles on the deck’’ our only important customers 
during Ardent, for we had plenty of practice in plotting high- 
flying aircraft up to 30,000 ft, with the added satisfaction of know- 
ing that our plots were not affected by wholesale showers of 
“window” dropped by the bombers. Sunilarly, the loag night 
duties gave valuable experience in sound plotting. 

We may never be told o-ficially the percentage of interceptions 
achieved by figaters as a result of our modest efforts in the exer- 
cise. But we do know that Fighter Command, of waich we are 
proud to be members, thought we put up a good show-—and that 
1s all that really matters. 


H.M.S. ‘*Formidable’’ to be Scrapped 


AUNCHED a month before the outbreak of World War LI, 
the 23,000-ton fleet carrier H.M.S. Formidable is to be 
scrapped. in making this announcement, the Admiralty says that 
oaly by a complete moderaization could the vessel be made suitable 
for operating modern aircraft, and now that H.M.S. Eagle is in 
service and H.M.S. Ark Royal is building, the cost of such a con- 
version would not be justined. 

The Formidable has a distinguished war record: her aircraft 
helped to cripple the Italian fleet at Matapan, she provided air 
cover for the Salerno landings, and with her sister ship Jilustrious 
she ferried more than 800 K.A.F. aircraft to operational zones. 
In the Pacific war, she took part in attacks on the Japanese main- 
land and was twice hit by Kamikaze aircraft. It was trom Formid- 
able that Lt. R. H. Gray, D.S.C., R.C.N.V.R., flew off to destroy 
a Japanese destrover in the face of deadly fire, a feat which earned 
a posthumous 


Rolls-Royce Canadian Directors 


A’ a recent meeting of Rolls-Royce of Canada, Ltd., held at the 
new head office and factory on Céte de Liesse Road in 
Montreal, Mr. John Fuller and Mr. J. A. Boyd were appointed to 
the Board. The meeting, held under the chairmanship of Brigadier 
the Hon. Hugh Kindersley, deputy chairman of the parent com- 
pany, was a milestone for Rolls-Royce in Canada. It was the first 
directors’ meeting at the new factory, waere the company will soon 
manufacture and assemble Nenes to power the T-33 trainers being 
built for the R.C.A.F. by Canadair, Ltd. 


The D.H.110 Accident 


Te appeal by the Royal Aircraft Establishment for eye-witness 
accounts and photographs of the accident to the D.H.110 at 
the S.B.A.C. Display on September 6th has met with a wide 
response. Unfortunately the majority of the films and photo- 
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Do you know your airfields? 


; 


Recognise this airfield? It's No. 28 in this series 
of puzzle photographs. You'll find the answer 
below on the right.*% 


What have you just landed? A giant International Airline transport 
...a Charter Plane... or just your own private flip-about? It really 
doesn't matter, certainly doesn’t alter the fact that on most of Britain’s 
major aerodromes you'll have been met by the keen crews of the 
Shell and BP Aircraft Servicing Vehicles. They’re there for just 
one reason—to take all the refuelling labour off your hands. They 
do it gladly. 


Shell and BP Aviation Service 


Shell-Mer and B.P. Ltd., Shell-Mer House, Strand, London, W.C.2. 
Distributors in the U.K. for the Shell and Anglo-Iranian Oil Groups. 
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GLOSTER 


One good trademark 
leads to another 


Every British aircraft gas 
turbine has rotor blades made of one or 
another of the Nimonic Series of Alloys. 
The use of a Nimonic Alloy 


is an Assurance of reliability in 


any component that 


must resist stress at 


/ high temperatures. 


This is the Nimonic 804 turbine 
blade that rotates in the 
Deruent engined that keep 

the Metoor flying 


Nimonic is a Registered Trade Mark 


HENRY WIGGIN AND COMPANY LIMITED 


WIGGIN STREET BIRMINGHAM 16 
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So — were taken after the break-up of the aircraft 


The Director of the Royal Aircraft Establishment, South 
Farnborough, Hants (the Establishment is investigating the 
accident in conjunction with the Inspector of Aircraft Accidents, 
Ministry of Supply), is anxious to secure photographs of the 
aircraft immediately preceding the break-up, and during the 
high-speed run after the dive from altitude. 


B-29 Missing 


Tz U.S. Far East Air Force was last week searching for a+ 
B-29 Superfortress which, they said, was missing off the 
Japanese island of Hokkaido. The aircraft had been tracked by 
radar as normal procedure, and a second “‘blip’’ had been sighted 
in the same area. The two traces coincided, whereupon a distress 
call in English was heard, followed by silence. At the same time, 
a four-engined aircraft was reported to have crashed in Russian 
waters off the Kurile Islands. 


For Rapid Rescues 


SPEED is but one of the many good features of the latest R.A.F. 
crash rescue tenders, built by Vosper, Ltd., of Portsmouth, 
two of which were given their first public demonstration last week. 
In these 46ft craft two 375 h.p. Rover V-8 engines give a normal 
maximum speed of 29 knots, or 32-33 knots for brief periods. 
We expect to make further reference to the performance and 
equipment of these fine craft in an early issue. ' 


Another Pulqui Lost 


A NENE-POWERED Pulqui 2, of the type standardized by 
the Argentine Air Force, was destroyed on an experimental 
flight last week, killing the pilot, Otto Behren, a veteran of the 
Luftwaffe. The prototype Pulqui 2 was demonstrated! by its 
chief designer—Kurt Tank of Focke-Wulf fame—before President 
Peron last year. This prototype was similarly lost on a test flight. 
Built by the Argentinian Instituto Aerotecnico, Cordoba, the 
Pulqui (Arrow) 2 superficially resem\les the Mig-15. 


Percival Helicopter 


| a lecture before the Hiller Management Club, reprinted in 
American Helicopter, Dr. J. A. J. Bennett, formerly head of the 
helicopter department of the Fairey Aviation Co., Ltd., has 
stated that the Percival company has a contract for an experi- 


G.A.P.A.N. 


A VERY enjoyable occasion 
was the annual installation 
ceremony, presentation of tro- 
phies, and conversazione of the 
Guild of Air Pilots and Air Navi- 
gators of the British Empire 
arranged at the Innholders Hall, 
College Street, London, on 
Thursday, October goth. Mr. 
J. Lankester Parker, O.B.E., 
F.R.Ae.S., was re-elected Master 
for the second year. The Court 
Wardens and Assistants were 
installed, and the appointment - 
two new Honorary Wardens, M 
H. O. Short and Sir Pencils 
McClean, was announced. The 
Master then gave his address. 
ia is possibie that the Guild 
y become a Livery Company W/C. B. T. Aikman received the 
a che City of London, and the Brackley Trophy. 
opinions of the members are now 
being sought on the subject. Certain changes would be involved, 
including the adoption of a new constitution and by-laws which 
must have the approval of the Lord Mayor and Aldermen of the 
City of London. Such a draft has already been completed. It 
was following a unanimous decision by the Court of the Guild in 
September, 1951, that an approach was first made to the City 
authorities with a view to obtaining their approval. These matters 
were briefly referred to by the Master in his address, but an 
Seckaien must now await the views of the members of the Gui 
After the Master’s address two Guild trophies, the B 
Trophy and the Johnston Memorial Trophy, were presented. 
will be recalled that the Cumberbatch Trophy, which was won 
this year by Tasman Empire Airways, Ltd., was presented at 
a special ceremony at Londonderry House on "September 11th. 
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mental jet project of less than 2,000 Ib gross weight, “without ti 
anes ” The fuel consumption, he remarks, should thereby be 
ved 
Although construction of the machine referred to by Dr. 
Bennett is believed to be well advanced, no official announcement 
is expected before the middle of next year. 


New Armstrong Siddeley Director 


HE appointment of Mr. W. H. (‘Pat’) Lindsey, M.A., 

F.R.Ac.S,, to the board of Armstrong Siddeley Motors, Ltd., 
is announced. As chief engineer, 
Mr. Lindsey is responsible for ll 
all design and development of © 
Armstrong Siddeley aero engines, 
including their building, per- 
formance calculation, installation 
and air and ground testing. Born 
on November 19th, 1911, he was 
educated at Selwyn College, 
Cambridge and, after training as 
an Armstrong Siddeley post- 
graduate apprentice, was made 
an assistant in the research de- 
gpg in 1934. From 1940-45 

was research engineer in 
charge of the research depart- 
ment, and became deputy chicf 
engineer during 1945. He was 
promoted to his present position 
in the company five years later. 


The Motor Show 


T= London Motor Show, which opens at Earls Court on 
October 22nd, is to our associate journal The Autocar as the 
S.B.A.C. Display at Farnborough is to Flight. Three much 
enlarged special numbers of The Autocar are being published : the 
first, Show Guide, today, October 17th (price 1s); the second, 
Show Report, on October 24th (price 1s 6<i); and the third, Show 
Review, on October 31st (price 1s). 

The three titles are, in part, self-explanatory, but it may be 
mentioned that the first is in the nature of a buyers’ guide; the 
second will describe in particular the latest features of the new 
cars; and the third will contain a technical survey of the year’s 
progress in design. Apart from their immediate interest in connec- 
tion with the Show, all three issues wil! serve as useful works of 
reference for many months to come. 


INSTALLATION and PRESENTATIONS 


The recipient of the Johnston Memorial Trophy was Captain 
P. G. Taylor, of Sydney, Australia, director of Trans-Oceanic 
Airways. This trophy, it will be remembered, is presented in 
memory of S/L. E. L. Johnston, Air Navigator and first Deputy- 
Master of the Guild, and it is awarded for the most outstanding 
feat of aerial navigation on civil flights involving the development 
of the technology of navigation. According to the citation this 
trophy is awarded for a second time to Captain Taylor— 


“for his further outstanding work in air navigation and in particular 
for his survey flight to prove the practicability of operating a service 
between Australia and South America. The hazardous 8,000-mile 
flight from Australia to Chile was made by way of Suba, Aitutaki 
(Cook Island), Tahiti (Society Islands), Mantareva (Gambia group), 
Easter Island and Valparaiso, and the overall time for the return 
journey was five weeks. 


The trophy was received on behalf of Captain aan by the Hon. 
T. W. White, High Commissioner for Aust 

WC. Barry Aikman, D.F.C., F.R.Met.S., and man- 
aging director of Aquila Airways, received the Brackley Trophy, 
which is awarded annually to a British subject or subjects within 
the Commonwealth for the most outstanding achievement concern- 
ing improvements in the operation of flying-boats; this may be 
either theoretical or practical in connection with the organization, 
flying or navigation of flying-boats or services, but not in con- 
nection with design or construction. The citation reads :-— 


“During the past five years, Mr. Aikman has built up and operated 
a flying-boat service between England and A with an ¢ 
to the Canary Islands, with a record of complete safety. He has also 
been the sole British operator of on mg on charter flights to all 
_ of the world, the most notable being to the Falkland Islands. 

Aikman has, by his skill and enterprise, made a considerable con- 
tribution to the technique and economies of flying-boat operation, 
and, moreover, during a period <o- difficulty from the point of 


view of the independen a, though the award has been made 
personally, Mr. Aikman has asked 
employees in Aquila Airways should not go Ag 
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HIT AN’ GIT is the latest helicopter operational technique evolved by the U.S. Marine Corps. Briefly, this entails delivering rocket launchers to 
selected points and getting in a few salvoes before counter-artillery action can be token. Once the salvoes have been discharged the sti |-hot rocket 
launcher is hooked on to the helicopter and flown away to safety, or to another selected site, complete with its crew. The type of machine used is 
the HRS-1, the U.S. Marine Corps equivalent of the Westiand-Sikorsky $-55, and one of these is seen in the left-hand picture lowering a launcher to 


the ground. On the right, a rocket battery is glimpsed in action. 


Target Simulator 
RESEMBLING certain German fighter 
projects in having a very deep forward 
body, nose intake, ventral outlet and sharply 
swept, untapered surfaces, the recently 
announced Ryan Q-2 is a jet-propelled 
pilotless target “drone’’ intended for 
anti-aircraft training and for fighter (nter- 
ception exercises. A joint U.S.A.F.U.S. 
Navy-U.S. Army project, it is designed to 
fly at near-sonic speed. 


Target Seeker 

rHE U.S. Army has announced that a 
guided missile which can track down and 
destroy an aircraft ten miles away at a 
height of more than six miles will be used 
to defend certain areas of the United States. 
Units equipped with the new weapon are 
expected to be formed next year, and the 
missiles are ready to be turned out on a 
production-line basis. Intensive study 1s 
said to be under way to determine which 
areas of America will be defended by the 
missile units 


NON-STOP : Elton J. Smith is congratulated b 
Lawrence D. Bell, president of Bell Aircro 
Corporation, ofter his recent 1,234-mile flight 
in @ 47D-1 from Fort Worth, Texas, to Niagara 
Falls—an expected helicopter distance record. 


HERE TH 


ERE 


IT FLIES : This creation is reported to have risen to a height of ten feet during taxying trials at the 

Orange County Airport, California. We presume that its designer, one Bill Horton (who describes 

himself as a ‘‘former'’ aircraft engineer), is no relation to the famous German firm of Horten, 
who were renowned for their all-wing aircraft. 


King George VI Fund 

LAST week we drew attention to the aims 
of the King George VI National Memorial 
Fund, and in this issue—on page 14—will 
be found a post-free donation form which 
will assist readers in making their response 
to the appeal. 


Another for Hayhow 

IF T. W. Hayhow’s latest light-aircraft 
record is confirmed it will be his twenty- 
eighth. On Sunday last, October 12th, he 
flew his Aiglet Trainer from Kastrup Air- 
port, Copenhagen, to Fair Oaks Airfield, 
Surrey, in 4 hr 21 min 4§ sec, representing 
an average speed of 136.34 m.p.h. 


Close-up (or Down) 

A COMET chartered to take film actress 
Ann Todd and her husband, director David 
Lean, to Paris for the French premiére of 
The Sound Barrier last week caused a 
sensation when it flew low—reportedly at 
between 1,200 and 1,509ft-—over the capi- 
tal. For many Parisians this was the first 
near view of one of Britain’s jet airliners. 


John Cobb Memorial Service 

A MEMORIAL service to the late John 
Cobb will be held in St. Michael’s Church, 
Cornhill, London, at 12 noon on Friday, 
October 31st. 


A.T.A. at St. Paul’s 


EX-MEMBERS of Air Transport Auxi- 
liary, in uniform, are to assist in the Even- 
song service at St. Paul’s Cathedral on 
Remembrance Sunday, November gth. 


Helicopter Milk-run 

AUSTRIAN cheese-producers hope to 
use helicopters for transporting milk—at 
80 gallons a time—direct from the high 
mountain pastures to the factories in the 
valleys. 


Pacific Chart Revision 


THE Magnetic Survey division of the 
Department of Scientific and Industrial 
Research is planning to revise charts 
covering a large area of the Pacific Ocean. 
Mr. A. L. Burrows, of the division’s 
Christchurch staff, recently left to make 
observations on a number of Central 
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No. 3. Neat petrol at 2000 p.s.i. flows from these components 
materials and finishes down to 2 micro-inches 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES i Lic A q 


BIRMINGHAM & BURNLEY 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTDO., 
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Evectric” design and manufacture wind-tunnel drives, 


as well as complete test plants for reciprocating and turbine-type 


engines, superchargers, compressors and other engine auxiliaries. 


The illustration shows the working section of a subsonic wind-tunnel 


powered by * ENGLISH ELECTRIC” equipment. 


ELECTRIC 


aerodynamic testing equipment 


THe ENGLISH ELECTRIC Company Limttrend, Houst, KinGsway, Lonpnon, W.C.2 


Plant Sales, Stafford 


BRADFORD Liver Poot ACCRINGTON 
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HERE AND THERE... 


Pacific islands, including Norfolk, Fiji, 
Samoa, Aitutaki, Rarotonga, and Bora 
Bora. Mr. Burrows has already set up a 
magnetic observation station at Nandi 
Airport, Fiji, and intends to establish 
stations on all the airports he subsequently 
visits. 


American Jet Flying-Boat 
MULTI-ENGINED, large, very fast and 

“not a fighter’ is the description of the 
Martin Model 275 Seamaster pure-jet 
flying-boat, for which a contract has been 
placed by the U.S. Navy. 


Royal Dutch Visit 

A RECENT visit was paid by H.R.H. 
Prince Bernhard of the Netherlands to the 
Supermarine W orks of Vickers-Armstrongs, 
Ltd., at South Marston and Southampton. 
He was accompanied by General Aler, 
Chief of the Netherlands Air Staff, and at 
Southampton was shown the Supermarine 
508 naval fighter. 


Future Champion? 

AT Long Mynd, Salop, recently, Chris- 
topher Wills, 20-year-old son of the inter- 
national gliding champion, Philip Wills, 
made his first solo soaring flight. He was 
airborne for one hour and ten minutes, and 
climbed to 1,600ft in one of the standing 
waves over the Mynd. His “‘C”’ certificate, 
requiring five minutes’ soaring flight, was 
consequently awarded. 


C-130s Ordered 
ALTHOUGH the protot has not yet 
flown, a production an unspeci- 
fied number of Lockheed C-130A turbo- 
ae cargo aircraft, for service with the 
.S.A.F., has been placed. The aircraft 
will be built at the company’s factory at 
Marietta, Georgia, where at present B-47 
turbojet bombers are being produced. The 
number of employees at the factory is 
expected to rise from the present figure of 
11,§00 to more than 15,000 by mid-19$4. 


Aerial Inequality 
IT has been proposed by Central renee 


EXPRESS DELIVERY: The 
three pilots of Transport 
Command Overseas Ferry 
Unit who (as reported in 
last week's issue) re- 
cently delivered F-B6E 
Sabres for the R.A.F. from 
the Canadair plont at 
Montreal: (left to right) 
Fil. H. Edwards, S/l. T. 
Stevenson and Fil. H. 
Deffee. They are pic- 
tured on arrival at North 
Luffenhom, where they 
are training fetiow-pilots 
in Sabre handiing tech- 
nique preparatory to 
further delivery flights. 
Most of the Unit's pilots, 
including those illus- 
trated, were until recent!y 
engaged in flying Vam- 
pires between Singapore 
and their base at Abing- 
don—a journey of 8,680 
miles. 


IN BRIEF 


Te expand the markets for his ame "s 
compressed air equipment, M: 

Higgs, engineering sales manager. of the 
Hymatic Engineering Co., Ltd., of Red- 
ditch, Worcs., wil] shortly leave by air for 
an intensive five-week tour of the United 
States and Canada. i 

The unexcelled quality of the “Britool” 
socket, and other wrenches made by Jenks 
Brothers, Ltd.. of Wolverhampton, is 
matched by the standard of the company’s 
latest catalogue in which the extensive 
range of these items is described. 

* 

From Birmingham Aluminium Casting 
(1903) Co., Ltd., Dartmouth Road, £ meth- 
wick 40, Birmingham, comes an entirely 
new edition of Birmal Data—a guide to 
the selection of suitable casting alloys in 


Airways that fares for women p 
on the company’s projected tourist service 
to London should be less than those for 
men. Two reasons are given, firstly that 
women, in general, have lower incomes 
than men, and secondly, that the weight 
of the C.A.A.-assessed female is 143 Ib, 
while that of the male is 165 lb. A pro- 
portionate reduction of some 13 per cent 
of the man’s fare is therefore suggested. 


and zinc. 


Obscure indeed is ne metal “‘gen’’ not 
contained in the 448 pages of Metal/ndustry 
Handbook. 1952. Published by The Louis 
Cassier Co., Ltd., Dorset House, Stamford 
Street, London, S.E.1, it is associated with 
the weekly journal Metal Industry, and is 
included in the annual subscription of 
£2 12s. to that journal. 


OPEN DAY at the Fulmer Research Institute at Stoke Poges, Buckinghamshire, was the subject 
of a report in the preceding issue. Here, Sir Frederick Handley = is seen addressing the 


assembly ; with him on the platform are Lord Waverley, Sir William 


tanier (director of Fulmer 


Research Institute), and Mr. E. A. G. Liddiard (director of research, Fulmer Research institute). 


A new leafiet from Hellermann, Ltd., of 
Crawley, Sussex, describes the company’s 
“N ulti-way”’ cleats, designed t) accom- 
mo'jate a wide range of cables or pipes 
with rapid installation and removal. 


The poeints of the Bristol Aeroplane 
Co., Ltd., have declared an interim divi- 
dend of § per cent (subject to income tax) 
on the ordinary stock, payable on Novem- 
ber rst, 1952. 


* 


Skyways, Ltd., announces that as from 
October 1st, 1952, Mr. David Groom 
is no longer in charge of the company’s 
affairs in Hamburg. A successor will be 
appointed shortly. 

Mr. H. A. Springer, A.M.1.E.E., has 
been appointed contracts manager of 
Sangamo Weston, Ltd. Mr. Springer has 
held various positions in the manufacturing 
and contracts departments since joining the 
firm in 1932. 

The Quasi-Arc Company, Ltd., of Bil- 
ston, Staffs, have a an illustrated 
booklet, reference 1B3, giving instructions 
for the installation, operation and main- 
tenance of their A.C. po-table arc welding 
plant, type ACP 300. It includes circuit 
diagrams and installation and inspection 
recommendations. 

* 

Mr. Orlando Oldham has joined Oldham 
and Son, Ltd. (manufacturers of storage 
batteries and portable lighting equipment) 
of Denton, Manchester. He is the only son 
of the chairman, Mr. John Oldham, O.B.E., 
J.P., who shares with his brothers, Mr. 
George Oldham and Mr. Edward C. 
Oldham, the managing directorship of the 
company. 

The contract for an aerial survey of 
Pakistan, which it is anticipated will take 
four years to complete, has been awarded 
by the Canadian Government to the 
Photographic Survey Corporation, Ltd., of 
Toronto. As part of their economic 
assistance to Pakistan under the Colombo 
Plan, the Canadians decided to provide 
the country with an inventory of its natural 
resources by means of an aerial survey. 
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$00 FLIGHT 
ARDENT—THE THREE PHASES... 


Sunday strafe » Church Fenton Meteors beot up the Bofors guns of a Territorial L.A.A.'S.L. Battery from Sheffield. 


OBJECTS of the EXERCISE 


One, occasional two: Dive brakes 
retain a fitter in place on a Water- 
beach Meteor heading hangar-wards. 


EITHER the uncompromising glares of M.P.s nor the peepings of the 

just-curious deflected Flight’s artist, Gordon Horner, from his purpose of 

capturing the atmosphere of Exercise Ardent. In Phase I (October 4th-5th) 

Woddington watchdog: Corporal he called at Church Fenton, Waddington, Waterbeach and Coningsby, and his 
Moult, R.A.F. Police, who shadowed felicitous impressions from these stations are here presented. The same phase 
the artist. was covered by five members of the editorial staff, and their narratives and first- 

hand experiences were published last week. In the present issue an account of 

the second and third phases of the exercise appears on pages §15 and §17. 


Exodus » Scramble from 609 Squad- 
ron crew tent, 11 a.m., October Sth. 
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17 October 1952 


So-long!: Lincoln RF335, ex-Waddington, 
Friday Saturday night. 


Just his cup: FO. Desmond Taylor, 
Waterbeach Meteor pilot, takes refresi.- 
ment at the end of Phase |. ( 


(Right) Time expired: Replacing an 
engine in Washington WFS06 at 
, Coningsby on October 4th. 


(Above) Midnight briefing: Lincoin 
crews at Waddington. 


One for the road : A Waddington Lincoin 
is fuelled for its first sortie. 
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FLIGHT, 17 October 1952 


Deliveries and Services To-day: Production Plans First Details of Series Ill 


N September joth the ninth B.O.A.C. Series I Comet was 
delivered at London Airport more than fifteen months 
ahead of the contract delivery date. Deliveries of Series [As 

ordered by Canadian Pacific Airlines, Union Aero Maritime de 
Transport, the Royal Canadian Air Force, and Air France will 
now follow on at once until the total order for nineteen Comets 
has been completed. 

Last Tu y B.O.A.C. inaugurated its third Comet service— 
to Singapore. This will be operated twice weekly from the end 
of the month. On the three routes to Johannesburg, Colombo 
and Singapore, Comets will then be flying more than 80,000 miles 
per week. Towards the end of next year deliveries of B.O.A.C.’s 
Series 11 Comets will begin. Deliveries of Comets from Short’s 
Belfast production line are expected to commence durirg 1944. 

In view of the large amount of publicity which has been given 
to the possibility of American orders for the Comet, both in the 
British and North American press, the de Havilland company 
have made an official statement on the future of the Comet, the 
major part of which is printed below. They have also released 
the first official details of their plans for the Series III Comet. 
The statement makes clear the sort of considerations which have 
been borne in mind when deciding upon the rate and scale of 
production to be undertaken and in determining the times at 
which the succeeding later marks of Comets can be introduced. 

The details of the Series II Avon Comet, of which a prototype 
has now been flying since February 16th, are now fairly weil 
known. (We were surprised to learn that some overseas operators 
prefer to regard this particular prototype aircraft as a Series I with 
Avon engines.) Apart from the more powerful Rolls-Royce axial 
turbo-jets, production aircraft will have a slightly longer fuselage 
and a layout to accommodate at least six more passengers. The 
initial a.u.w. will be 115,000 Ib; cruising nck will be a little 
higher than for the Series I; and the operating heights will 
probably be on average 2,0co0ft higher. 

Of pariicular importance to the operator wili be the con- 
siderably increased stage lengths which the Comet II will be able 
to handle, together with the increase in passenger accommodation, 
It is planned to build a large number of Series IIs to fulfil orders 
already placed or under negotiation, and many operators realize 
the advantage of gaining experience during the four-year period 
between 19$4 and 1957 while deliveries of the latest Series III 
are awaited. The manufacturers state that the value of six years 
of work already put into the Comet cannot be over emphasized, 
and they add that it will be possible to build into the Series II 
a great deal of the experience and knowledge gained with the SeriesI. 


There has been a good deal of speculation regarding the 
appearance, performance and capacity of the Series III Comet, 
and some unofficial, not entirely accurate, figures have be-n 
quoted recently. At this stage it can be confirmed that the fuselage 
will be considerably longer, but that the basic wing structure will 
be unchanged except for the necessary strengthening to meet the 
new __ weight of 145,000 Ib. Obviously the manufacturers 
will do they can to minimize the alterations in jigging and 
tooling required for Series II] production. The de Havil'and 
company’s views on the relationship between an aircraft’s wing 
area and high-altitude performance are well known, and it seems 
certain that the wing area will be increased somewhat on the 
Series IIIs in order to keep the wing loading approximately the 
same as for previous marks. Again, the all-up weight/power ratio 
will be about the same, so there is not likely to be more than a 
slight increase in normal operating altitudes. 

It is officially announced that the four Rolls-Royce Avon 
engines to be used in the Series I1I Comet will be civil versions 
giving 9,000 Ib thrust. With their aid the cruising speed will be 
at least 500 m.p.h., and the practical stage length, taking into 
account all the normal reserves, is estimated to be 60 per cent 
greater than in the case of the Series I. Specific operating costs 
will be appreciably lower, both with the §8-seat first-class passenger 
layout and for the 78-seat tourist-class accommodation. There 
will be time to incorporate in the detailed design of the Series III 
all the lessons and experience gained so far with the earlier aircraft, 
and although these pure-jet airliners have come to be accepted 
as a norma! and natural development, it is felt that there is no 
short cut to constructional and operational know-how. 

One potential customer has indicated that no guaranteed 
Series ft figures are likely to be available until the beginning of 
next year, and expressed the opinion that the estimated stage- 
length figures are somewhat disappointing. To quote de Havil- 
land’s range figures with capacity payload and adequate fuel 
allowances, the Series Is can handle stage lengths “of up to about 
1,750 miles’; the Series Ils stages “up to 2,500 miles”; and 
Series IIIs (estimate based on Series I) about 2,800 miles. At the 

nt time the longest stage length flown by B.O.A.C. with their 

ies Is, carrying the full passenger load of 36, is 1,360 st. miles 

—from Rome to Beirut. However, take-off conditions and pre- 
vailing winds are even more important than range alone. 

The first production Series III aircraft are scheduled to appear 
late in 1956, the first prototype having flown during 1954. 
During 1957 the production rate is expected to average. approxi- 
mately four per month. 


THE FUTURE of the COMET—a de Havilland Statement 


A* interesting phase is reached now that the Series I Comet has 
been in public service for five months (since May 2nd) and now 
that the capabilities of the Series II are beginning to emerge from the 
tris which began on February 16th. Confidence in the practicability 
and economic value of jet propulsion in public transport is now becoming 
solidly established, and interest in the Comet has become much more 
serious, as it was expected to do at the present stage 

B.O.A.C., whose boldness and foresight did so much to bring the 
Comet into being, are showing a broad-minded attitude by championing 
the aircraft among their international competitors, preferring to see the 
benefits of the new form of propulsion become generally ilabl 


The de Havilland company has developed and held in readiness 
schemes for rapid expansion when the orders justify it. Thus, when 
an operator spoke of 50 Comet IIs in the year 1955 de Havilland under- 
took to supply that quantity in addition to orders already taken, 
provided a contract was placed without delay. De Havilland also 
offered to commence deliveries of the Comet III late in 1956 and to 
supply at a rate rising to six a month in about two — These offers, 
made publicly early in September, may be taken by airline operators 
the world over as a useful indication of the Comet outlook for the 
important period leading up to the time when competitive aircraft may 


rather than endeavouring to keep them to themselves 

Only twenty-one of the Series fer IA (including the two development 
aircraft) are being built, and already production of the Series II is 
getting under way. Larger sales of the Series I were not to be expected 
because it was known that improved versions were likely to be available 
at a relatively early date, also because airlines were fairly well stocked 
with new fleets after the war, and because operators needed convincing 
oft the merits of jet propulsion. Now that their confidence is growin 
they are still faced with the problem of whether to purchase the Series I 
Comet, a 44-passenger world airliner for delivery in 1954 and onwards, 
or to wait for a 58-78-passenger Series III Comet in 1957 or even later 
developments 

The rate of production of Comets has been in pace with the attitude 
of the operators, and considerably in excess of orders in hand. The 
degree of excess production beyond positive orders is a matter for most 
careful judgment, not only as a commercial risk but also from the point 
of view of locking up productive facilities, effort and material, and thus 
delaying the introduction of the improved versions. 
_ It is the demand from the operators which governs production. 
Trunk-route airliners cost more than half a million pounds apiece, and 
operators could not introduce Comets to replace good existing airliners 
unless assured of sufficient extra profit from the Comets to make good 
the premature write-off of their investment. On the other hand, world 
traffic is increasing and fleets must expand, and operators see the wisdom 
of gaining experience in jets with the Comet II. 


¢ to appear in service. 


FORTHCOMING EVENTS 


. Institute of Navigation: Annual General Meeting, and Presi- 
dential Address by Rear Admiral A. Day, C.B., C.B.E., 0.5.0. 
(Plymouth Branch): 


S.L.A.E.: Film Show. 

. Aircraft Recognition Society Second 
1952-3 Lecture Meeting and Recognition Contest. 

. Helicopter Association: ‘Operational Fucure of the Heli- 
copter,"’ by P. G. Masefield, M.A.(Eng.), F.R.Ae.S. 

. British Interplanetary Society: “Evolution of Life 
Universe,” by Prof. J. D. Bernal, F.R.S. 
Institute of Trarsport: Anniversary Luncheon. 

. Royal United Service institution: ‘The ‘Bismarck’ Operation 
in Se of German Records," by Cdr. R. F. Jesset, 0.S.0., 

c., 


in the 


. Institute of Navigation: “The Vertical Reference in Naviga- 
tion,”’ by W. A. W. Fox and D. Barnett 
Society of Instrument Technology: Symposium on ‘Control 
Valves,’ Papers by A. R. Aikman, B.Sc.. H. R. Walton, B8.Sc., 
A.M.1.Mech.E., and B. W. Balls, B.Sc. A.M.1.Chem.E. 

. SLALE.: “The Bristol Proteus Gas Turbine,”’ by D. Dekkars. 

. Royal Uniced Service Institution: “The Air Battle,’ by Air 
yard Marshal Sir Robert Saundby, K.B.E., C.8., M.C., D.F.C., 
AFC. 


. Heli a jon: *'Simul of Flight Loads by Ground 
Tests,”’ by M. J. Brennan, B.Sc., and R. Hafner. 
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FLIGHT, 17 October 1952 
FACTS ABOUT THE GLOSTER JAVELIN |  Seper Preity for the RAF 


High speed aircraft are often suspected of 

early stalling. The Delta Wing however, on the 
Gloster Javelin, enables this mighty fighter to 
land at low speed and its positive control 
characterisucs to the point of stall are outstanding 


Point of Stall 


Gloster Aircraft Co. Ltd. 


Hucclecote | Glos. 


MEMBER OF THE HAWKER SIDDELEY GROUP /{ PIONEER AND WORLD LEADER IN AVIATION. 


| 
1 
: | 


PLIGHT, 7 October 1952 


The 


DE HAVILLAND CHIPMUNK 
h 
Air 


ranwe 


College 


over the R.A} 


q 
E 
{ 
i 
q 
3 
it 


4 \wew 
esthield MAMTENA AREA 
Comme \ «STING 
le STATION 


DEVELOPING GATWICK 


—as a New Airport for London: 


S announced last week, Gatwick has been selected by 
the Ministry of Civil Aviation as the most suitable site 
for a new terminal airport in the London area, and 

plans for its be ome have been put forward. There are, 
it is stated, three reasons for building a new major 
airport for London : (1) Traffic is expected to increase beyond 
the planned capacity of London Airport itself. Last year 
London Airport and Northolt handled over 1}m passengers 
and the number of transport aircraft movements in the area 
: expected to have been doubled by 1960. London Airport 

is being expanded, but, even so, will’ not be capable of 
handling all the traffic expected. (2) There is a need for an 
alternative airport with a ready access to London. (3) Such 
an airport would not only have to be a suitable base for some 
of the regular southbound services, but would have to be 
capable of taking all the types of aircraft normally using 
London Airport. Gatwick was chosen from over 50 sites. 

As it stands, Gatwick is a relatively small civil customs 
airport, requisitioned and rated by the M.C.A., and 
capable of handling aircraft o} up to 10,500 Ib all-up weight. 
It is used by civil charter companies and by helicopters of the 
B.E.A. experimental unit. re are two P.S.P. runways 
of 4,200 and 3,60oft respectively, and one grass runway of 
3,600ft. Customs, immigration and medical services are 
provided, and there are good facilities for overhaul and 
maintenance of aircraft. The airport is situated five miles 
south of Redhill and 27 miles from London, and has its own 
railway station and another on its north-eastern boundary on 
the electrified London- Brighton line, providing quick and 
regular train connections with the capital. 

Proposals for developing Gatwick centre upon the con- 
struction of two 7,00oft by 2o0oft runways running parallel 
with one another from east to west ; a third subsidiary runway 
of 5,000ft might later be laid from north-east to south-west. 
This layout, it is stated, is designed to cause the minimum 
disturbance to local amenities and properties, so that the 
approach and take-off paths would for the most part be over 
open country. The logical site for the new passenger and 
freight and airline offices would be between the 


M.C.A. Plans Announced 


runways, and the area chosen—on the eastern side—is 
adjacent to the existing Gatwick Racecourse station. Under 
the new plan, the present terminal area in the S.E. corner of 
the airport would be devoted to the maintenance and servic- 
ing of aircraft. Construction of the new runways would 
involve the diversion of the London-Brighton road (A.23). 

The first phase of reconstruction, scheduled for completion 
by 1956, involves the building of the northern main runway, 
together with the necessary taxiways, and of aircraft parking 
space, the main traffic handling buildings and the first group 
of hangars in the maintenance area (work on these buildings 
is not expected to begin before 1954). The second stage 
consists of construction of the other east-west runway and 
the subsidiary runway and further taxiways, parking space 
and hangars; this phase would not begin before 1958. 

Among the advantages of the scheme are Gatwick’s direct 
rail link with London (although initial difficulty might be 
experienced in dovetailing “‘special”’ and regular services) and 
the fact that it is an existing airfield with several useful 
buildings as opposed to an vey ia site ; the distance by 
road, however, is an unfavourable feature. Apart from the 
Surrey Hills, 7-8 miles to the north, and the railway embank- 
ment which forms the eastern boundary, the air approaches 
are good. The district enjoys comparatively good weather 
and visibility is rarely affected by industrial haze. From the 
operator’s point of view the reduction in air distances to all 
points south and east is a further advantage. 

The area is not heavily populated and the maximum 
number of houses to a demolished as a result of the develop- 
ment programme has been given as 50 by the M.C.A. 
Although the Gatwick proposals have caused a number of 
local protests, there were bound to have been objections 
whatever site was selected. After discussions with the 
M.C.A., the Crawley Development Corporation are reported 
tants of Crawley would accept the proposal when they were 
convinced that it was in the national interest, and that great 
care had been taken at every stage to ensure that nuisance 
and risk were minimized ; such care, they felt, had been taken. 
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A new Aerofilms study of London's river, showing the cleared South Bonk area beyond 
corner of site), Waterloo Station is on the left and Westminster Bridge and the Houses of Parliament, top right. 


Hungerford Railway Bridge, and the Waterloo Gate (lower 


FESTIVAL AIR STATION 


Plans for the Waterloo Terminal—B.E.A.’s Improved City Centre on South Bank Site 


HE recently puousned annual report of B.E.A. con- 

tained the first announcement of the corporation’s plans 

to acquire a larger London air station than the existing 
premises at Kensington, which, in the words of Lord 
Douglas of Kirkleside, “is now bursting at the seams.”” After 
an extensive survey of London, and lengthy negotiations with 
the L..C.C., it was decided to develop a corner of the Festival 
of Britain site at Waterloo as a terminal capable of handling 
14,000 passengers daily—twice the capacity at Kensington. 
The new site has several attractions, not the least of which 
is that it might eventually become the focal point of B.E.A.’s 
projected network of inter-city helicopter services. Tests on 
the spot with S-s1 and Bristol 171 helicopters have, in fact, 
been carried out to the satisfaction of the Corporation; the 


L.C.C., however, has made it very clear that it will not 
necessarily agree to further trails or experimental services. 

To be known as Waterloo Air Terminal, B.E.A.’s new city 
centre is directly connected by escalator with the main 
surface and underground railway services operating from 
Waterloo Station. Work has already begun on extending 
the ground floor of the Station Gate building, the principal 
building of the three-acre terminal site, and an additional 
storey will be added to the west side to increase floor space. 
Adequate parking capacity will be provided in two separate 
areas—for coaches and for taxis and private cars. Passengers’ 
arrival and departure halls will be situated on the west side 
of terminal in a turning off York Road, which separates the 
terminal from the main railway station. On the mezzanine 
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floor there will be a waiting room and buffet, which will be 
open to the public. 

Although the Waterloo Terminal is slightly farther from 
Northolt and London Airport (but nearer to Gatwick) than 
Kensington Air Station, its central position in relation to the 
main network of London’s public transport services should 
more than compensate for the additional ten or fifteen 
minutes spent in the coach. Hungerford Bridge provides 
direct rail and foot connection with Charing Cross Station, 
which is a main terminal for steam and na rail services, 
and an intersection in the Underground syst 
Railways Executive on the prospects of frequent and direct 
electric rail services between Waterloo and Gatwick. 

The Corporation hold a seven-year lease on the new termi- 
nal building, which is of modern and attractive design, and 
intend to open it next spring. 

Careful consideration has been given to the ibilities of 
building a rotorstation for helicopters ind the terminal 
site, and at least one man who is well qualified to give an 

opinion has stated that the base of Hungerford Bridge would 
jae robably be very suitable for the purpose. This wou! permit 

licopters to approach along the river—there are several 
advantages in this both for normal operations and in case of 
emergency—and it could scarcely be argued that anything 
could spoil the appearance of Hungerford railway bridge. 
Earlier proposals for a ee at Waterloo Bridge had 
met opposition on the grounds of appearance. 

During the recent helicopter trial flights into the South 
Bank site a careful measurement was made of noite. There 
is little doubt that if these machines are to operate over the 
city adequate silencing will be demanded, and it therefore 
seems unlikely that the close proximity of the Festival Hall 
could form a reasonable objection on ground#iof noise to the 
introduction of a rotorstation at Waterloo. 


The disposition of 8.E.A.'s new London 
terminal building, due to open next 
spring, has been superimposed on this 
vertical view of the Waterloo area; 
for added clarity, the area of the 
South Bank site has been emphasised. 
Hungerford and Waterloo Bridges are 
visible at upper left. 


on the South Bank site (Waterloo Station in 


one of B.E.A.'s Sikorsky $-51 helicopters. 


bockground) 
WSS 
ee Arrival and departure extensions to the main Gate building are shown pies 
in model form. Design of the new terminal is in the hands of Sir 
John Burnet Tait end Partners. i 
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An early Eagle-engined specimen of the D.H.4 with the short undercarriage and with the Scarff gun ring mounted directly on the top longerons. 


THE DE HAVILLAND D.H.4 


No. 1 of the Series 


T is not surprising that, in the first major war in which 
aircraft were used, it was some little time before the 
strategy of acrial warfare was evolved, and with it the 

conception of specialized types of aircraft, each with a specific 
function to fulfil. Until the end of 1916, bombing was done 
by aeroplanes which were in reality general-purpose types— 
converted fighters such as the Martinsyde Elephant, Sopwith 
1}-Strutter, and F.E.ab, or corps reconnaissance machines 
like the B.B.2c and 2d—all of which were quite capable of 
carrying the small bombs of the period. 

When it was realized that an aeroplane of a special type was 
required for day-bombing purposes, the task of designing such 
a machine was entrusted to the Aircraft Manufacturing Company, 
the ultimate for the design pon Geoffrey 
de Havilland. The aeroplane, designated the D ¢ was actually 
designed around the then-new 200 h.p. six-in-line B.H.P. engine, 
and the prototype first appeared in August, 1916. 

By a happy coincidence, at the time of the D.H.4’s appearance, 
the great Rolls. Royce concern was developing the liquid-cooled 
12-cylinder vee engine which was later known as the Eagle = 
which, in its Mk VIIL form, delivered no less than 375 NP 
Prototype tests of the D.H.4 with both the B.H.P. and 
Royce were highly successful and production was initiated with 
such efficiency that No. 55 Squadron, R.F.C., was able to go to 
France fully equipped with Eagle-powered D.H. = March 6th, 
1917. Various marks of Eagle were fitted to the oy be on 
and could be distinguished from the similarly cowled 


D.H.4 day bombers (8.H.P. engine) of No, 27 Squadron at Serny aero- 
drome, Pas de Calais, France, on February 17th, 1918. 


By J. M. BRUCE, M.A. 


For this initial te to be devoted to 
famous British tary aircraft, the subject is one of the most 


ificant and ft of all time— 
we of its day—the D.H.4. 


Falcon (also fitted to the D.H.4) by the left-hand airscrew. The 
Falcon, a drove a right-hand airscrew. 

The pi D.H.4 which had the B.H.P. power-unit differed 
from s in having the rear centre-section struts meeting the 
upper longerons at a point farther aft than on production machines, 
with the result that these struts sloped forward in side elevation. 
A four-blade right-hand airscrew was fitted, but most production 
D.H.4s with the B.H.P. engine had two-blade airscrews. The 
exhaust-pipe of the prototype led upwards to a point above the 
leading of the centre-section on the port side, a feature 
repeated on some of the production B.H.P.-powered machines, 
though others had a sumple horizontal p _s on the port side only. 

Several a of engine were to the D.H.4, and 

iormance v. with the er of the engine installed. The 

.H.48 which had the R.A.F. 3A* power unit could be distin- 
guished by the single central exhaust stack, four-blade left-hand 
airscrew, and radiator wider at the top than at the bottom. The 
Fiat installation bore a resemblance to the later D.H.9’s nose 
configuration, but the lines of the cowling around the lower part 
of the Fiat were more bulbous than those of the cowling of the 
D.H.9’s B.H.P. The Fiat’s exhausts were on the starboard side 
and consisted of two short manifolds, each of which carried away 
gases from three cylinders. 

Structually, the D.H.4 was typical of the 1914-1918 period. 
The fu was the usual box girder, but in it a slight departure 
was made from the convention of the time, for the front portion 
was covered with plywood as far aft as the qunner’s cockpit, and 
there was no internal wire bracing. The rear section of the wince 
was constructed as a te unit and was attached to the ae 
portion by means of fishplates. Normal wire cross-braci: 
used in the rear portion and fabric covering was applied. 
were four wire-braced bays in the rear fuselage, the fifth and 
rearmost being sub-divided by two vertical spacers and covered 
with plywood. The longerons were of spruce, and ash engine- 
bearers were fitted. 

The wings and tail unit were conventional in construction, and 
were braced with “Raf-wires.’’ The mainplanes had two spars of 
spruce, spindled out between the compression ribs. The ailerons 

were attached to the rear spars, and their balance-cables ran exter- 
Galle the of the wings. The incidence of the 
tailplane was controllable and could be varied from +2 deg to 
+§ deg. The undercarriage was a simple, sturdy vee structure, 
with rubber cord shock-absorbers at the apices of the vees. Later 
in its career the D.H.4 was provided with a taller undercarriage. 


‘or Ros! Aircraft the former name of the 
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Hunting Aerosurveys Limited, asing a Percival 
Prince powered by two Alvis Leonides engines, 
+ recently carried out an aero survey of Ceylon. 


LIMITED 


 - 


The two seat 


side-by-side Basic Trainer, 
now in production 
for the Royal Air Force 


A Hunting Growp Company 
LUTON, BEDFORDSHIRE, ENGLAND end at TORONTO, CANADA 


| 
@ 120.251 4 


An R.A.F. 3A-engined machine of No. 18 Squadron. Note bombs under 
the wings and the pilot's Vickers gun mounted to port on the cowling. 
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Eerly versions of the D.H.4 had the observer’s gun-ring mounted 
directly on top of the upper longerons, with a rounded top- 
behind and in front of the observer’s cockpit. These fairings must 
have hampered the movement of the Scarff mounting to some 
extent, and all the later production machines had the gun-ring 
mounted above the upper longerons at a level from which a flat 
top-decking sloped down to the tail, giving the observer a clear 
field of fire. A feature which appeared on the B.H.P.-powered 
prototype and some production D.H.4s was a large transparent 
clear-view panel in the centre-section. 

Ample testimony to the excellent handling qualities of the type 
is afforded by the following official report on the D.H.4 after flying 
tests of the prototype had been carried out at the Central Flying 
School : “Stadility.—Lateral very good; longitudinal very good; 
directional very good. Control.—Stick. Dual for elevator and 
rudder. Machine is exceptionally comfortable to fly and very easy 
to land. Exceptionally light on controls. Tail-adjusting gear 
enables pilot to fly or glide at any desired speed without effort.” 

Performance, too, was excellent, particularly with the Rolls- 
Royce Eagle, and was at least equal to that of most contemporary 
fighting scouts. Certainly the Eagle D.H.4 was without peer 
among the day-bombing aeroplanes used by the aerial forces of 
any of the combatant nations. Its high ceiling and speed occasion- 
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ally enabled it to escape the attentions of enemy scouts but, when 
forced to fight, it was curiously vulnerable owing to the excessive 
distance which separated the pilot’s and observer's cockpits. The 
main fuel tanks occupied the intervening space and a 5 epeak eo 
was fitted to enable the crew to communicate; but obviously this 
could be of little use in the heat of combat. Thus it was not always 
possible for the pilox to co-operate to the full with his observer 
and, as a result, the fighting efficiency of the machine was con- 
siderably diminished. Full dual control was provided in the 
observer's cockpit. The rear control column was detachable, and 
the air-speed indicator and altimeter were duplicated. 

Comfortable and tractable as it was, the D.H.4 had two grim 
nicknames—“The Flaming Coffin” and “The Flamirg Four.” 
These soubriquets were bestowed on it because it had a reputation 
for catching fire very easily in the air. 

No. 55 Squadron was the first R.F.C. unit to have the D.H.4 
as its equipment and went to France to join the 9th Wing on 
March 6th, 1917. From then until the Armistice the machine gave 
excellent service with the R.F.C., R.N.A.S. and R.A.P. cathe Kn 
bomber, anti-Zeppelin fighter and anti-submarine patrol 
The D.H.4 received its baptism of war in the hands of No. i 
Sqn. during the Battle of Arras, No. 55's first action being 
bon.bing of Valenciennes railway station and an ammunition dump 
on April 23rd, 1917. May 3rd of that year saw No. $5 making 
heavy attacks on Busigny and Brebieres junctions. 

During the great German offensive of March, 1918, the D.H.4s 
of Nos. 25. 27 and § Naval Sqns. plaved a leading part in the tactics 
of harassing the enemy hy low-level bombing attacks, though their 
efforts were impeded by unfavourable weather. The last-named 
unit, as No. 205 Sqn., R.A.PF., distinguished itself in August, 1918, 
during the great ritish offensive at Amiens when, during four 
days. it flew for 324 kr 13 min and dropped 16 tons of bombs— 
a remarkable record tor single-engined bombers of that peviod. 

No. $5 Sqn. was one of the first units to form part of the Indepen- 
dent Air Force, and was very much to the fore in 1918 when, in 
common with the other hombing squadrons of the 1.A.F., it made 
life miserable for German munition workers who had believed 
then selves to be comparatively safe in such towns as Freiburg, 
Saarbriicken, Mannheim and Metz. On May 18th, 1918, six of 
No. §5’s D.H.4s bombed Cologne from 14,000ft and created 
a minor panic, for the town had been attacked only twice since 
the beginning of the war. 

The R.N.A.S. began to use D.H.4s in 1917 for bombing, photo- 
graphic reconnaissance, anti-submarine and patrols. 

ore the attempt to block the entrances to 


WEIGHTS AND PERFORMANCE 


230 h.p. B.H.P. 260 h.p. Fiat A.V.5000 
h.p. 
Nobomb | 2 4 Essie No bomb | 2 Ib 400 
x b «112 Ib x 
load bombs bombs load bombs Liberty 
Weight empty 2,304 Ib 2,197 Ib 2,197 Ib 2,197 Ib 2,239 Ib 2,387 Ib 2,306 Ib 2,306 Ib 2,391 Ib 
Weight loaded 3,340 ib 3,234 Ib 3,610 Ib 3,313 Ib 3,472 ib 3,360 Ib 3,822 ib 4,297 Ib 
x. speed at s.! 122 m.p.h 143 m.p.h 124.7 m.p.h. 
do. at 10,000fe | 117.5 m.p.h. | 114 m.p.h. | 109.5 m.p.h. | 106 m.p.h. 113 m.p.h. | 133.5 m.p.h.| 111 m.p.h. 106.5 m.p.h. | 117 m.p.h. 
do, at 15,000ft | 110.5 m.p.h. | 106.5 m.p.h. 102.5 m.p.h. | 126 m.p.h. | 103 m.p.h. 113 m.p.h. 
Landing speed 52 m.p.h. 52 m.p.h 58 m.p.h. 
Climb to 1,000fc min2Ssec| 1 min 25sec TminOSsec| Omin 45sec 1 min 1 min sec 
do. 10,000ft | 14 min 15 sec | 19 min 10 sec | 19 min 12 sec | 24 min 36 sec | 16 min 25 sec 9 min 15 min 35 sec | 26 min 40 sec 14 min 
do. 15,000ft | 29 min 18 sec | 37 min 55 sec 36 min 42 sec | 16 min 30 sec 
ceiling 19, 500fr 20,000fc 18,000fr 23,500ft 19,000fc 14,500ft 19,500fe 
endurance 4hr 44 be 33 br 44 he 3 br 
THE DE wns on individual pillar A few Westland Serial Numbers: A.2125-A.2174, A.7401-A 6089, 


Alternative power plants : 200 h.p. R.A.F.JA: 230 h.p. it D.H.4s (e.g., N.5960) 

B.H.P.; Rolls: Royee Falcon; 375 h.p. Rolis- 

Wt (and earier marks); 260 h.p. Fiat wove the 


bs. 
Dimensions (Eagle Vil! version): 
Wing area 434 se. fe. 


(later No. 
Manufacturers: The dante Manufacturing Co., 
Led.. Hendon, London, N.W. 


Westland Aircraft, Led., Yeovil, 


4 All 


449 D.H.4s were built 
oho the end of 1918. and 1 170 were in service with 
the R.A.F. and Independent Air Force late in that 
year; 664 were with R.A.F. squadrons in France; 91 
were with the Independent Air Force; 67 were with 
the Dov»r-Dunkirk Command (Sth Group); 18 were 
in the Middle East. 

Armament: One fixed 0.303in Vickers gun on top of 
the fuselage to port of centre, synchronized by 
Constantinesco gear to fire through the airscrew. 
The observer's armament usua'ly consisted of one or 


226 and 7227). 
. (acer Nos. 202, 


Westgate). Russia: 


lay. 197 


Russia. 


two double-yoked 0.303in Lewis guns on a Scarff ring, ( 
but an alternative installation consisted of two Lewis Used by the 


firing Vickers guns. Bomb carriers were fitted under 
each lower mainplane and fuselage. For anti-submarine 


Used Squadrons: Western Front: Nos. 18, 25, 
27, 49, 55 and 57, R.F.C. R.AF.3A-powered D.H.4 

used by Nos. 18 and 49; 250 h.p. Rolls-Royce-powered 
D.H.4 used by Nos. 25, ge bit age and by No. 5, 


Flight of No. 72, R.F C., attached to 1st Army Corps. 
Aegean Group: D.H.4s attached to 62nd and 63rd No. 25 San.: A 
Wings (Nos. 220, 221 and 222). itely: attached Sqn.; 
to 66th and 67th Wings, Taranto (Nos. 223, 224, 225. 
Coastal Petrol 


(part equipment, 
o. H. 9s, of two flights only, situated at Covehithe and 


Later, the Fiat-powered version was used in North 
Trainer version to: Hythe, Manston, New 
Romney and Eastchurch (Air Observers’ 
Farnborough (School of Photography, 

Andover, Stonehenge and 


and Bomb-d| 
Roya! Hellenic 


had two fixed forward- 8.1482, C.4501-C.4550, D.8351- oo built 
Aircraft Manufacturing Co.; '76-B. 9500, 


D.1775 built by Westland Aircraft, Led. 


by the 
0.1751- 


depth charges instead of 

Notes on Individua 
No. 55 Saqn.; 
Rolls-Royce Faicon, engine No. W. 
No. $1 Sqn.; A.2138, No. 51 Sqn.; A.2159, No. 25 Sqn.; 
A.2168, tested with 200 h.p. RA A.F.3A, engine No. 
W.D.6583; A.2176 aircraft No. 25 Sqn.; A.7442, 
aircraft No. 25 ; A.7446, vested with re 

Rolls-Royce Eagle: 7470, No. 25 Sqn.; 
A.7505, No. 25 Sqn.; A.7527. No. 28 
A.7532, tested with 260 hep. Fiat A.V 5000 
A.7535, sicerate No. 28 
7557. po 


Machines: A.1376, 


Nos. 2, 5 and 17.  San.; A7550, 
205 and 207, R.A-F.). 


together with No. 57 Sqn.; A.7602, No. ton; 7609, 
Sqn.; A.7626, aircraft No, 25 Sen.: 
contingent at Archangel No. 25 San.: A.7664, No. 25 Sqn.; A.7823, No. 
8) had eight R.AF3A-powered 0.4.45.  Saqn.; A.7642 27 Sqn; A 5S. No. 55 San.; 
8.396%, sircrafe No, 51 Sqn.; 8.9458, tested with 
230 h.p. B.H.P., engine No. $.0 W.0.22702; 
School); 0.8372, No. 25 San.; F.2694, became G-EAHG; 
Maps and F.2699, became G-EAHF; F.2702. became G-EAIC; 
F.2704, became G-EAJD:; F.5764, became a D.H4A of 
). Greece: No, 24 Sqn.; N.5960, Westland-built, 250 h.p. Rotls- 
Naval Air Service. Royce, twin Vickers guns. 
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The prototype installation of the Fiat A.V.5000 engine was mode in this 


DH 4 (serio! A.7532). A speed of 111 m.p.h. was attained at 10,000ft. 
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Ostend, the D.H.4s of No. 202 Sqn. took dozens of ol ge og 
of the German defensive systems, and a D.H. iC. 
Fellowes made a daring bombing attack on the va Mole. 

On August 12th 1918, four D.H.4s of No. 217 Sqn. attacked 
the submarine U.B.12, and Capt. K. G. Boyd scored direct hits 
with his two 230 lb bombs. The other three D.H.4s attacked, and 
the U-boat turned turtle and sank. 

Great Yarmouth Naval Air Station first took delivery of D.H.4s 
for anti-Zeppelin patrols on August 26th, 1917. Almost a year 
later, on August sth, 1918, a D. fia from that station shot down 
the new Zeppelin L.70 and damaged the L.65 to such an extent 
that it had to abandon its raid. The aircraft was flown by Maj. 
Egbert Cadbury with Capt. Robert Leckie as his observer, and 
they made their kill at 10.20 p.m., flying at 16,400ft. Leckie’s 
explosive bullets struck the Zeppelin three-quarters of the way aft 
and the whole airship was soon a blazing mass. In her ished 
Fregatten Kapitén Peter Strasser, Commander-in-Chief of the 
Imperial German Airship Service; his loss was a severe blow to 
the enemy. 


Above is a late Eagle-engined machine with the taller undercarriage. 
Right is the experimental twin-float seaplane, and below is a D.H.4A 
as used by the R.A.F. Communications Wing. 


FLIGHT 


lin work a scheme was tried in which a flying- 

.4 collaborated. The idea was for the D.H.4 to 
the flying-boat to stay at a low altitude. It was 
umed that, on spotting the ~boat, a Zeppelin would climb, 
intercepted by the D.H.4. L.44 was actually caught in 
this pane by a Curtiss H.12 “Large America” and a D.H.4, 
but the D.H.4 avast engine trouble and the Zeppelin escaped. 
On the way home the D.H.4 had to ditch 50 miles from the English 
coast, whereupon the H.12 landed alongside and picked up the 
D.H.4's crew, but was then unable to take off with the extra load. 
The boat was taxied until its fuel gave out, a feat which speaks 
volumes for the skill of its pilot. Carrier pigeons were then released 
at intervals, and finally, after two days, the airmen were rescued 
by H.M.S. Halcyon. This must have been one of the earliest 
attempts at air-sea rescue. 

It may have been that with eventualities such as this in mind 
the D.H.4 was selected as one of the machines on which experi- 
ments with flotation gear were carried out at the Marine Experi- 
mental Aircraft Depot, Isle of Grain. The undercarriage was 
modified to include a biplane hydrovane forward of the main vees, 
and a compressed-air device was used to blow the wheels off 
before alighting on the water. The flotation gear proper consisted 
of two inflatable air bags, attached outside the fuselage to the lower 
longerons, and small wing-tip floats were also fitted. The D.H.4 
which was the subject of this ¢ ego had a R.A.F. 3A engine. 

Another experiment designed to counter Zeppelin attacks was 
made with two D.H.4s, in each of which a Coventry Ordnance 
Works 1}-pounder gun was mounted to point upwards at an acute 
angle, the breech being close to the floor of the rear cockpit and 
the muzzle protruding through the upper centre-section. The 
barrel was just behind the pilot’s head. The pilot was expected 
to aim the gun by means of an improvised sight—composed of two 
beads—which was to be lined up with the target by judicious use 
of the elevator, whereupon the signal to fire was given to the 


gunner. 
Considerable structural alterations had to be made to these two 
D.H.4s in order to provide the requisite strength where it was 
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required in the fuselage, and the centre-section had to be covered 
with metal to withstand the blast from the gun. As a result of this 
remarkable installation the two D.H.4s were somewhat over- 
loaded and decidedly unpleasant to fly, but by the time they were 


ready the — menace had been effectively overcome. They 
were sent to France for a night test over the enemy lines, but the 
Armistice was signed a few days after their arrival and the C.O.W.- 
gun D.H.4s never saw action. 

In Macedonia, the R.N.A.S. D.H.4s based on the Aegean 
islands of Lemnos, Mitylene, Imbros and Thasos made numerous 
attacks on the main Sofia-Constantinople railway. They also 
bombed the German cruiser Goeben in the Aegean Sea in January 
1918, when, after coming out of the Dardanelles, accompanied by 
the Breslau and a Turkish destroyer, and sinking H.M.S. Raglan 
and another monitor, the Goeben ran ashore in the Narrows. 
Bombing attacks were made by day and night and the enemy 
vessel finally returned to Sternia Bay, where she remained until 
the end of the war. 

An R.A.F. contingent — ordered to Northern Russia in May 
1918 to operate with a ial force which was being sent to 
Archangel. It consisted of eight D.H.4s with R.A.F. 3A engines 
and a com — of Sesnenael and stores. Later in the Russian 
iat- D.H.4s were also used. 

Post-war and Civilian Service.—<After the Armistice the 
Service life of the D.H.4 was brief. Its immediate post-war duty 
was of a quasi-commercial nature, for 18 D.H.4 and D.H.4A 
acroplanes were used by the Communications Wing on its 
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D.H.4 experimentally fitted with Grain floto- 
tion gear, wing-tip floats and hydrovanes. 


Above, American-built D.H.4 Ford 
Junction, Sussex, October, 1918. Below, 
London-Paris D.H.4A. Pilot, F. L. Barnard. 


DH4. 


London-Paris service during the 1919 Peace Conference, average 
ume for the journey being 2 hr 10 min. The D.H.4 vanished from 
squadron service very rapidly, however, and the unwanted surplus 
machines were disposed of in accordance with the custom of the 
time—by sale to foreign countries or to civilian owners. 

Greece used the D.H.4 as part of the equipment of the Royal 
Hellenic Naval Air Service, and Spain ordered D.H.4s, Bristol 
Fighters and D.H.9As in 1921 for the expansion of her air force 
after the Riff rising, led by Abd-el-Krim, in Spanish Morocco. 
These D.H.4s were flown to Spain by freelance pilots. One of the 
most unusual purchases of a D.H.4 was that made by the Imperial 
University of Tokio (presumably for purposes of practical demon- 
stration), consequent upon the establishment there of a chair of 
aviation. 

The D.H.4 made its mark in civilian aviation by being the first 

lane penny for commercial use by a concern not con- 
nected with aircraft manufacture. The firm was S. Instone and 
Co., Ltd., the date September 1919, and from that small beginning 
grew the successful Instone Air Line. 

The Aircratt Manufacturing Co. were not slow to recognize 
the commercial possibilities of the type, and in 1919 produced the 
D.H.4A, a modification of the D.H.4 which provided enclosed 
accommodation for two passengers. The D.H.4A was probably 
the true pioneer British commercial aeroplane, for it was in use, 

the Aircraft Manufacturing Company’s subsidiary firm, Air 
transport and Travel, Ltd., as early as August 25th, 1919. It was 


also used by the R.A.F.’s Communications ww as related above, 
and by Instone Air Lines. Instone’s D.H.4A, G-EAMU (375 h.p. 
Rolls-Royce Eagle), made history by winning the first King’s Cup 
Race in 1922. It was flown by the late F. L. Barnard and its 
average was 123.5 m.p.h. 

A b. .4 airframe was specially modified for air racing by 
drastically clipping the lower mainplane and fitting a 450 h.p. 
Napier Lion engine. Long struts were provided to support the 
extensions of the upper mainplanes, and the net result was an 
extremely ugly aeroplane. This racing version was designated 
D.H.4R and bore the civil registration K.141, later G-EAEW, 
Despite its decidedly unappealing appearance it was fast, and, flown 
by Capt. Gathergood, it won the 1919 Aerial Derby at a speed of 
129.§ m.p.h. Wing area of the D.H.4R was 323 sq ft, and the 
manufacturer’s performance figures quote maximum speeds of 
150 m.p.h. at low altitude and 146 m.p.h. at 10,000ft. ; 

Not only did the D.H.4 pioneer airline flying at home, but it 
hel to blaze air trails in distant parts. In 1923, a three-seat 
D.H.4 joined the two Armstrong Whitworth F.K.8s which were 
then the total airline fleet of Queensland and Northern Territory 
Air a The original “airline” was via Charleville- 


Longreach-Cloncurry. 

In New Guinea, the Bulolo Goldfields Aeroplane Service was 
formed in 1927 with a solitary D.H.4 as its . The 
i ius behind this enterprise was Ray Parer, but he 

to wreck the company’s sole airworthy assct on 


vating 
had the 
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the first tria) flight made by the D.H.4 after its arrival and assembly 
in New Guinea, The crash was caused by engine trouble, and 
occurred at Rabaul. Parer was able to rebuild the aircraft, and he 
flew it across the sea to Lac, where stores and miners were waiting 
to be flown to the goldfields. The Bulolo Goidficids a 
Service soon began to show a handsome profit, and the D.H.4 
was later supplemented by a D.H.9 ani a Bristo) Fighter. 

Tae D.H.4 in America.—After the entry of the United 
States of America into the Great War in April 1917 only a com- 
paratively short time elapsed before the great manufacturing 
resources of that country were utilized to produce aircraft on a 
scale which, at that time, was enormous. The production drive did 
‘aot really get under way until 1918, but some idea of its ambitious 
scale may be gained from the fact that orders for 61,000 aircraft 
were cancelled because of the signing of the Armistice. Several 
British designs were among those sclected for mass production in 
America. ‘These were the D.H.4, D.H.9. D.H.9gA (U.S.D.9A), 
Bristol Fighter F.2B, Handley Page 0 400, Martinsyde F.4 and 
S.E.sA, but of these the D.H.4 was and remains the best-known 
example of a British aeroplane built in America during the 1914-18 
war, principally because it was built in larger numbers than any 
of the other types. It was one of the first British types to be chosen 
by the Bolling Commission fcr large-scale production in America, 
mainly because it was a tried design which was capable of taking 
the mass-produced Lioerty engine. As early as May 25th, 1917, 
the Jount Army and Navy Technical Aircraft Board presented to 
the Secretaries of the War and Navy Departments a procurement 
programme of 7,375 aeroplanes for the U.S. Army, which total 
included 1,700 D.rt1.4s. 

A sample British-built D.H.4 without engine artived at Dayton, 
Ohio, on August 1§th, 1917, and made ics fire flight with the 
400 b.p. Liberty 12 engine on October 29th, 1917. Contracts 
were placed with several manufacturing firms and before the end 
of the war 4,844 D.H.4s were built by the Dayton-Wright, Fisher 
Body and Standard concerns. With the signing of the Armistice 
seven contracts, totalling 7,502 D.H.4s, were cancelled. Up to the 
time of the Armistice 1.440 American-built D.H.4s were delivered 
to the American Expediiionary Force. 

Brief details of the American-built D.H.4 are as follows :— 

Dayton-Wrght D.H.4 (400h.p. Liberty 12), First delivery 
February 1918; 3,104 built and 1,900 cancelled. 

Fisher Body D.H.4 (400 h.p. Liberty 12). First delivery July 
1918; 1,600 built and 2,400 cancelled. 

Standard D.H.4 (400 h.p. Liberty 12). First delivery August 
1918; 140 built and used as trainers in the U.S.A.; 860 cancelled, 

Two .H.4 modifications were made by the Engineering Divi- 
sion of the Bureau of Aircraft Production. The first was intro- 
duced in July 1918, by fitting a revised fuel system. This aircraft 
was re-designated D.H.4A and should not be confused with the 
British post-war commercial D.H.4A. The gross weight of the 
American D.H.4A was 4,300 lb. The second Engineering Division 
modification, made in October 1918, and designated D.H.4B, was 
the D.H.4A with the positions of the pilot and fuel tanks inter- 
changed, an eminently sensible alteration which resulted in the 

ilot’s and observer's cockpits being brought close together. The 
).H.4B was powered by the 400 h.p. Liberty 12A and its gross 
weight was 4,595 'b. During the years 1919-23, ten different con- 
tractors undertook the conversion of 1,534 D.H.4s to D.H.4Bs, 
and others were similarly modified by air depots, first delivery of 
the modified machines being made in February 1919. 

So many D.H.4s and spares were made in America that it is not 
surprising to find that the type survived there for many years after 
the war. The modifications made to the basic design were numer- 
ous—indeed, more than 60 different designations were applied to 
D.H.4 variants—and several post-war American designs embodied 
D.H.4 components. In 1923 the Boeing Airplane Co. built 
$3 D.H.4Ms, which were revised D.H.4s and D.H.4Bs with steel- 
tube fuselages and the 420h.p. Liberty 12A engine, the gross 
weight being 4,510 lb. The Boeing concern followed these with 


(Left) Express freight delivered to an Instone D.H.4A at Hounslow in 1920. (Right) The D.H.4R which won the 1919 Aerial Derby at 129.5 m.p.h. 
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97 D.H.4M-ts in 1923 and 1924, the later model ting old 
and new components but being substantially similar to the D.H.4M. 
In 1924 the Atlantic Aircraft Co. produced 135 D.H.4M-2s, 
another version with a fuselage of steel-tube construction. 

Some other examples of the designations given to American 
D.H.4s are as follows :— 


D.H.4 Amb-1... Ambulance with acc dation for one cher. 
D.H.4 Amb-2... Ambulance with accommodation for two stretchers. 
D.H.4B .. 88-gallon main fuel tank fitted. 
D.H.4B-1 ... 110-gallon main fuel tank. 
D.H.4B-2 ... 76-gallon leak-proof main fucl tank. 
D.H.4B-3 ... 13$-gallon main fuel tank. 
D.H rs ... Airways version, 110-gallon main fuel tank. 
XD.H.4B-5 Division Airways version. 
D.H.4BD ... D.H.4B adapted for crop-dusting. 
D.H.4BG ... D.H.4B with smoke-screen apparatus fitted. 
D.H.4BK . D.H.4B equipped for night-fiying. 
D.H.4BM ... Single-seat transport communications type. 
D.H.4BM-1_ ... Transport version, dual controls. 

D.H.4BP __... Experimental photographic aircraft. 
D.H.4BP-1 . Photographic aircraft. 


XD.H.4BS DH 4B with supercharged Liberty engine. 


D.H.4BT ... Trainer version of D.H.4B; dual controls. 
D.H.4BW ... D.H.4B with 300 h.p. Wright H engine. 
.H.4C ... D.H.4B with 350 h.p. Packard 1A-1237 engine. 
XD.H.4L ... 185-gallon main fuel tank. Endurance 9 hours. 
H. . Fuselage of steel-tube construction. 


Among the post-war designs which em>odied D.H.4 components 
were the Orenco IL-1 (400 h.p. Liberty 12) of 1922, the Boeing 
XCO-7 (435h.p. Liberty 12A), Boeing XCO-7A (435 h.p. 
Liberty 12A), Boeing XCO-7B (420 h.p. Liberty V-1410) and the 
Atlantic XCO-8 (435 h.p. Liberty 12A), the four last-named types 
being products of 1924. 

The Dayton-Wright Co. produced a passenger-carrying version 
of the D.H.4 for civilian usy in 1919. A transparent 
covered the rear cockpit in which were installed seats for two pas- 
sengers, and at 3,410 Ib all-up weight the machine had a maximum 
speed of 115 m.p.h. low down, and could climb to 10,000ft in 
10 min. A later model was known as the “Nine-hour Cruiser,” 
having a maximum endurance of nine hours and a maximum speed 
of 122 m.p.h. at 4,193 Ib all-up weight. 

Many ot the surplus American D.H.4s were taken over by the 
Post Office Department for use as air-mail carriers from 1919 
onwards. It cost about $2,000 to rebuild each D.H.4 for this duty, 
and some 600 structural changes were made in the design, the most 
noticeable of which was the conversion of the machine to a single- 
seater. The D.H.4s used on the air-mail routes were not popular 
with their pilots, but the type continued to be used by commercial 
operators after the Post Office artment handed over the 
carrying of air-mail to contractors. Robertson Aircraft Corpora- 
tion, operators of Contract Air Mai] Route No. 2 (Chicago to 
St. Louis), began operations on April tsth, 1926, with 14 D.H.4s 
and two Curtiss Orioles, and National Air Transport’s fleet, which 
began work on May 12th, 1926, included a D.H.4. The mail- 
carrying D.H.4s survived until 1927. 

American-built D.H.4s figured in the first practical flight- 
refuelling experiments carried out at Rockwell air station, San 
Diego, California, in 1923. The receiving aircraft was a D.H.4 
fitted with an extra petrol tank behind the rear cockpit, this tank 
having a large opening capable of taking a hose-nozzle. The 
tanker was a D.H.4B-1, equipped with a 50-ft length of hose 
having a quick-acting shut-off valve, and a - tank system to 
provide the supply of petrol to be transferred. 

The first tests were made on the morning of June 27th, 1923, 
when the D.H.4 was flown by Licuts. Lowell Smith and Paul 
Richter, and the D.H.4B-1 by Lieuts. Virgil Hine and F. W. 
Seifert. Two contacts were made, 25 gallons being passed at the 
first and 50 at the second. The D.H.4 remained airborne for 
6 hr 38 min. 

This demonstration was not regarded as conclusive, but the next 
attempt was highly successful. It began at 4.44a.m. on 
August 27th, 1923, and the D.H.4 remained in the air for 37 hr 
15 min, during which time it received from the tanker 309 gallons 
of petrol and 15 gallons of oil. 
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é Liquid Fuel Turbine Starter 


Will bring any aircraft gas turbine to idling speed in 

10-15 seconds. The number of starts obtainable without 
refilling is determined solely by the size of the fuel 
container, which can be situated anywhere in the aircraft. 
Weight is less than a cartridge starter of equivalent power. 


Another new development in turbine Ple S e 


@UMPS ~ VALVES CARTRIDGE STARTERS PREFORMED WIRING SYSTEMS ELECTRIC ACTUATORS 
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AIR/SEA TROOPER : Reported to be the first 

flying-boat in ten years to have visited 

Limassol, $.W. Cyprus, this Aquila Airways 

Solent was photographed there during a 

recent trooping flight from Southampton to 
Singapore. 


TUNNEL FOR GATWICK ? 


T= suggestion that construction of a tunnel under the p 
new runways at Gatwick Airport might be preferable to divert- 
ing the main London-Brighton road was made in a letter to The 
Times last week by Mr. A. J. Quin-Harkin, manager of the 1.A.T.A. 
Clearing House in London. Pointing out that the length of new 
road construction would be between three or four times that of the 
road section to be closed, Mr. Quin-Harkin asked whether the 
planners and civil engineers had considered the idea of a tunnel, 
which would avoid capital expenditure on land purchase, save 
costs to road users and spare charming country from spo'iation. 
As shown by the map on page $03 of this issue, the proposed 
runways are 202ft wid; and 3,200ft apart, running parallel from 
east to west. While the cost of a tunnel running from north to 
south under the entire cirield might well be prohibitive, there 
seems no reason why the main road should not be built between 
the runways, not only to replace the present London-Brighton 
road, but to give direct access to the new airport terminal (and, 
possibly, to a well placed public enclosure). As the runways have 
not yet been built, the two necessary tunnels could be incorporated 
at minimum cost. 


REPORT ON B.O.A.C. HERMES ACCIDENT 


PYBLISHED last Tuesday, the official French report on the 
accident to the B.O.A.C. Hermes G-ALDN (which made a 
forced landing in French West Africa on May 26th) states that the 
aircraft’s captain, first officer, navigator and radio officer “in vary- 
ing degrees . . . did not display the full measure of competency 
required for the accomplishment of their mission.” Defective 
telecommunications, the report adds, “‘constituted a circumstance 
promoting the occurrence of the accident.” 

It appears that after taking-off from Tripoli for Kano, the 
navigator set the variation control on the CL2 gyrosyn master unit 
at 30 deg W. instead of 3 deg, and that he increased the setting pro- 
gressively to 60 deg W. during the flight. When the error was dis- 
covered by the engineer officer, nearly six hours after take-off, the 
aircraft was probably about 900 miles N.W. of Kano instead of 
close to its destination, as the crew had imagined. The investigators 
found that no decisive action had been taken by the captain for 
more than 1 hr 1§ min after the error had been discovered. 

It is hoped to publish the findings and recommendations of the 
enquiry in greater detail in a later issue. Shortly before the “4 
was published a statement had been issued by the British Air Line 
Pilots’ Association in which criticism was made of the action taken 
by the M.C.A., last July, in suspending the licences of the captain 
and navigator of the Hermes. 


MORE ABOUT THE COMET III 


CCORDING to Aviation Week, the proposed power units for 
the Serics III] Comet will be eles Avon Ra 16 turbo- 
jets, each delivering 9,000 Ib s.t.; this engine, our contemporary 
adds, is the “‘civil version of the military Ra 14, which is rated at 
10,000 Ib, and powers the new Avro 698 delta-wing bomber and 
the Vickers Valiant bomber.” 

As readers know, mark numbers and power-ratings of later types 
of Avon have not been revealed in this country, and the latest 
official statement on the Comet III (see page 502) refers simply to 
“civil versions of the Avon giving 9,000 Ib thrust.”” The American 
journal says that the fuselage of the Series III Comet will be rroft 
long—17ft longer than the Series I’s—and that the Series II wing- 
span and area will be retained on the later aircraft. However, 
“double slotted flaps will be incorporated into the new model to 
improve lift qualities at low speeds on take-off and landings.” 
Other improvements, it is stated, will include a 15 deg outward 
deflection of both jet pipes of the inboard Avons to reduce cabin 
noise-level, and the fitting of two a external fuel tanks in 
the “wing leading edge about half-way between each wing tip and 
outboard engine.” 

The Series IJI Comet is at the moment in an advanced stage of 


design, and de Havillands are reluctant to issue detailed facts and 
figures before the actual aircraft has materialized. There is, how- 
ever, no means of preventing leakage of their preliminary estimates 
via the potential buyers to whom they must be given. It is this 
fact, normally, which underlies this constant flow of unofficial 
advance information on the performance of later Comets. 


RESULTS OF THE ROME CONVENTION 


HE results have been announced of the recent Diplomatic 

Conference on International Air Law, which was convened in 
Rome by I.C.A.O. to define the liability of airlines of one nation 
to third parties on the ground of another. 

The convention established certain relationships between the 
weight of aircraft and the limits of liability to which they are 
subject. Aircraft are thus divided into five groups: weighing 

2,204 Ib or less, 2,204-13,228 Ib; 13,228-44,092 Ib; 44,092-110,232 
Ib; and more than 110,232 Ib. The limits of liability established 
vary between £13,161 for relatively light aircraft in the first group 
and £276,381 for aircraft weighing more than 110,232 lb. It was 
resolved that the liability in respect of loss of life or perscnal injury 
should not exceed £13,161 per person killed or injured. 


CHARTER NOTES 


LTHOUGH few of the British independent operators could 
claim to be really busy on charter flights during the weck 
ended October 12th, operations were not nearly so slack as in the 
previous seven days. Of great significance, however, was the 
announcement by Scottish Airlines that they have won a new 
trooping contract for the carriage of air cadets between this country 
and Montreal. To enable them to undertake this work the com- 
pany has bought three Avro Yorks from the Air Ministry; Scottish 
will fit them out for trooping with 37 rearward-facing seats and 
begin operations across the North Atlantic on November rsth. 
uring the last week, about 98 en route charter flights were 
completed, 89 of them on the Berlin-Hamburg and Berlin-Hanover 
freight and refugee ferries. Altogether, the flying amounted to 
about 66,500 miles, 40 per cent of them in Germany. Of the total, 
freight flying accounted for 41,000 miles and passenger work for 
25,090 miles. The freight uplifted totalled about 405 tons and the 
— carried, just over 1,500—almost all of them in Germany. 
*reight ton-miles amounted to about 114,000 and passenger-miles 
to 680,000 (about 60,000 ton-miles). Yorks again flew the greatest 
distance of the week, covering 31,000 miles; a Viking flew 13,000 
miles; Bristol 170s, 12,000 miles; and Dakotas, 10,000 miles. 
Flying hours totalled 380 and approximate revenue was { 33,000. 


A QANTAS SURVEY 


YISITING this country recently was Mr. W. Hudson Fysh, 
chairman of Qantas Empire Airways, and it is probable that his 
presence here was not entirely unconnected with the subject of 
the Commonwealth discussions reported on page 495. In ad dition, 
however, he has been making a personal examination of some of 
the new British turbine transports, for his company must very 
shortly place orders for the new equipment which it will need not 
later than four years from now. 

Mr. Fysh told us that Qantas will always operate British aircraft 
when it is commercially possible, and he indicated that while he 
had the highest opiaion of the Constellations (particularly the 
1049Cs, of which the company now has six on order), it was 
something of a disappoiitment that in the immediate post-war 
years no suitable British aircraft was available. He described 
Ca tas as long-range operators and once more mentioned the 
company’s determination never again to be in the position (as 
during the last war) of pe cut off from other parts of the world 
by any hostile occupation of key points on its routes. 

Mr. Hudson Fysh said that he thought the Britannia was an 
exceptionally promising machine, but he was wondering whether 
by the time Britannias could be in service with his company first- 
class passengers would like to fly behind airscrews rather than with 
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the aid of pure jets. He gave the impression that the most likely 
order for new equipment was for Series 111 Comets, but he was 
obviously most interested in what he had heard of Vickers’ plans 
for a four-jet transport similar to the Valiant bomber. 

Although the longest stage-lengths flown by Qantas were those 
required on the new Cocos-Mauritius route to Johannesburg, Mr. 
Hudson Fysh regarded this as exceptional, and said that any 
aircraft that could handle the Honolulu-San Francisco stage would 
be acceptable. It seems that Q.E.A. now await teed 
performance-figures for Series 111 Comets and for the Vickers 
transport—they expect to receive them very early in the new year 
—and then, assuming that the decision is approved and money is 
forthcoming, a substantial order will be placed. 


SOUTH AFRICAN NEWS 


CORRESPONDENTS in South Africa report that Johannes- 
burg’s new Jan Smuts Airport is likely to be opened officially 
at the end of January next year and that it will be in full operation 
by mid-1953. The cost of the completed airport has been esti- 
mated as {6.2m (more than double the original cost), of which 
£3.5m have already been spent on construction of runways and 
official buildings. The present terminal is, of course, Palmiet- 
fontein, which is only 12 miles from Jan Smuts. The future of 
this airport is still undecided and its proximity to the new terminal 
may restrict its usefulness. One proposal is to hand over Palmiet- 
fontein to the South African air force. 

Central African Airways are described as the prime movers of 
the joint scheme with B.O.A.C. and S.A.A. to reduce the cost of 
air travel between South Africa and this country. Mr. R. G. 
McCoy, the company’s general manager, recently gave examples 
of the fares which would be offered by three grades of service 
between Salisbury, Southern Rhodesia, and London. A ticket on 
a “colonial coach”’ service would be £118, compared with a tourist 
fare of £132 10s or a “standard” rate of £164. The British inde- 
pendent companies, who have been offered the opportunity of 
developing colonial coach services feel, however, that there is 
insufficient scope for more than two grades of cut-fare services; 
in their view, the larger airlines must be restrained from operating 
tourist services along the colonial coach routes. 

Earlier this year a sub-committee of the South African Trans- 
port Commission was set up to formulate a comprehensive air 
policy for the Union. The fact that its recently published report 
omitted all mention of the future administration of South African 
Airways in relation to South African Railways caused much 
unfavourable comment. It is now learnt that the sub-committee 
did make an extensive report on this much-vexed subject, but that 
its recommendations were rejected by the Government. In the 
view of the Government, the recommendations were outside the 
sub-committee’s terms of reference, despite the fact that the 
National Transport Commission had specifically called for 
opinions on the prospect of divorcing the airline from South 
African Railways. 


ONE FOR THE ALBUM: The unusual background for this fether-and-son 
portrait is the cockpit of a B.O.A.C. Comet, Radio Officer Albert Coster 
(right) entered the airline business 18 years ago and has since flown 
some three million miles; his son John, with 300 hr to his credit, recently 
qualified as an engineer oficer and was posted to the Comet Fleet. 
Coster Senior at present flies in Stratocruisers on the North Atlantic 
route, They form B.0.A.C.'s second father-ond-son aircrew team, the 
other being Capt. L. V. Messenger and his son, Peter, a first officer. 


FLIGHT 


MR. W. HUDSON FYSH (second from left), chairman of Qantas Empire 
Airways, contemplates the qualities of the Britannia during a recent 
visit to Filton. On his right, Mr. W. R. Farnes, the company’s sales 
manager (aircraft division), demonstrates seating arrangements with 
the aid of a plastic-t mode! ; looking on are Capt. K. J. G. Bartlett, 
sales manager, and Sir G. Stanley White, deputy chairman of the 
Bristol Aeroplane Company. The visit is reported at the foot of page 511. 


NEW YORK HELICOPTER SERVICE 


HE first regular mail services to be operated by helicopter in 

a eg New York are due to be opened this month by 
New York Airways, who have three-S-§5s on order. Like B.E.A., 
the company regards such services as a useful way of gaining 
experience of helicopter operations and intends to develop cargo 
and passenger routes in the future. It has been proposed that the 
helicopters which are initially being used to link the three airports 
of Idlewild, La Guardia and Newark should be permitted to use 
the flat roof of the New York Post Office as a “rotorstation.” 


BREVITIES 


ACCORDING to the manufacturers, the compound-engined 
Lockheed Super Constellations which have been ordered by 
the Spanish airline Iberia will be used to open a new route linking 
Spain, the Canary Islands and Puerto Rico. 


* * 


The figures for passengers carried, passenger-miles and revenue 
freight-tons flown by Central African Airways during July were 
the highes: for any month in the corporation’s history. The total 
number of passengers carried was 9,229, forty per cent more than 
in July 1951; the amounts of freight and mail carried increased 
by 16 per cent and 30 per cent. 

* * * 


Air France will inaugurate a weekly service between Paris and 
Tokyo on October 26th; Constellations will be used, and the 
journey time between the two capitals will be §7 hr. Another new 
service forming part of the Air France winter schedule will be 
that across the central Atlantic via the Azores or Bermuda 
Paris and Martinique, Caracas and Bogota. 


* * * 


In a recent speech, Mr. Frank Piasecki, chairman of the well- 
known helicopter company, said that multi-engined rotorplanes 
carrying §0 passengers could be in service within four years “‘if 
the airlines would tell the manufacturers what they wanted.” 
Possible airline interest was indicated in a speech on the same day 
by Mr. James Carmichael of Capital Air Lines, who expressed 
his belief that helicopters offered “much greater prospects than 
jet-powered airliners’ for improved air services in the United 
States. The latter remark, however, should be taken in its con- 
text; the main message of Mr. Carmichael’s speech was that jet 
aircraft did not at present fit into the American aviation picture 
... “I hope we don’t get stampeded into jets just because of what 
the British are doing.” 


3 
a 
a 
3 
a 
4 
’ 


17 October 1952 


$13 


The New Zealand government states that it has been asked by 
the Dominion’s aerial top-dressing industry to sponsor design and 
construction of an aircraft capable of meeting the industry’s highly 

ecialized needs. At present, the work is mainly carried out by 

iger Moths which “are not expected to stand up to the work 


for many more years.” 


Mr. Rolv Von Bahr, who is reported to have 7,000 hours flying 
experience in helicopters, was recently appointed by §.A.S. to 
investigate the needs and possibilities for helicopter services in 
Northern Norway. As a result, it is said, the company will begin 
experimental services between Harstad and Svolvaer next summer 
with a Westland Sikorsky helicopter, presumably an S~s5. 


‘Visual presentation of their aircraft's position throughout flight 
will be provided for passengers by an automatic screen map under 
development by the Decca Development Company. The device 
is a much simplified form of the Decca Navigator, as adopted by 
B.E.A. A moving dot of light will show the aircraft’s progress on 
the ” screen, measuring 21in by 16in and containing 
a transparent map. 

October 26th is the date announced by B.E.A. for the intro- 
duction of the new £8 cight-day return fares (reported in Flight 
last week) between London and Glasgow and London and Edin- 
burgh. The reduction will also benefit passengers travelling 
between Manchester and Edinburgh (on this stage the new fare 
is £5, compared with £6 10s) and Aberdeen and between London 
and Aberdeen. Pionairs and Vikings will provide twice as many 
flights between London and Scotland as there were last winter. 


EN ROUTE for Tokyo, where it will be used as on executive transport 
by the Asahi Newspaper Company, this Aero Commander ottracted 
attention when it called at London Airport recently. Powered by two 
240-h.p. Lycomings, the Commander is a 6/7-seater capable of cruising 
at nearly 200 m.p.h. The delivery flight from Oklahoma is being made 
by Mr. J. H. Ford, president of yp hn mtg inc. (@ professional ferrying 
organization), and is in the nature of a route survey for future deliveries. 


K.L.M. will inaugurate a weekly DC-6 service to Santiago, 
Chile, on November 6th, increasing the company’s route mileage 
to 120,000, and bringing to 15 the number of North and South 
American countries served by K.L.M. Stops will be made en 
route at Frankfurt, Geneva and Lisbon. Heavy traffic is reported 
on the company’s service to Tokyo, the frequency of which will 
be increased to twice weekly when winter schedules come into 
operation on October 26th. 


FROM tHe CLUBS 


ON learning that the University of Southampton had decided to 
close its air navigation school, Cheltenham Acro Club 
recently acquired all the school’s training literature and equipment 
as part of its plan to develop a full-scale flying training establish- 
ment. The club, incidentally, is a non-profit-making organization 
founded by ex-C.F.S. pilots some three and a half years ago. The 
newly acquired equipment includes a complete stock of training 
and test papers, plotting charts, aircraft loading graphs, and sec- 
1 models of instruments and compasses. Towards the end of 
last month the club took delivery of a new Auster Aiglet Trainer, 
uipped with screened ignition, full blind-flying panel, extra 
wing-root tank, bench-type rear seat, starter and generator. It 
will be used mainly for advanced training and particularly for 
instructors’ courses. This Aiglet Trainer is the first to be bought 
by a British club, and its acquisition is a sign of faith in the future 
club flying in the Cheltenham district. 


HE Association of British Aero Clubs and Centres has intro- 
duced a wings badge for pilots who have qualified for P.P.L.s 
on completion of a course of instruction as laid down in the 
A.B.A.C. pilotage standards. Club members who obtained “A” 
licences before the standards were introduced but who, in the 
opinion of their instructors, have subsequently reached an equiva- 


INVESTMENT : As reported above, the Cheltenham Aero Club recently 

bought on Auster Aiglet Trainer, the first to be obtained by a British 

flying club. Mr. Aubrey Reeves, the club's secretary, is pictured with 
the Aiglet after collecting it at Rearsby. 


lent degree of proficiency, will also qualify for the badge. Designed 
by the freelance artist “Chris’’ Wren, the badge consists of chro- 
mium and blue enamel wings which span 2}in; it may be obtained 
through A.B.A.C. clubs for $s. 


EVERAL useful contests of airmanship were held at a recent 
At Home held by the Wolverhampton Acro Club. A pilot 
navigation competition was won by Mr. }. Bradley, who received 
the Express and Star Trophy. Power-on and power-off landing 
competitions were won by Dr. L. W. Hamp and Mr. B. Mould, 
who were, respectively, winners of the H. M. Hobson Trophy and 
the Webster Cup. One of the younger members, Mr. J. Strong, 
received the Chairman’s Cup for winning an airmanship contest 
between pilots with less than 70 hours flying experience, particular 
emphasis being placed on forced landing ability. For older pilots 
(those over $0) there was another competition—for the Veterans’ 
Cup, won by Dr. Hamp. 
olverhampton pilots ended a fairly successful racing season 
the following week-end by winning two races staged during the At 
Home of the affiliated Derby Acro Club. Wolverhampton’s C.F.I., 
F/L. S. Robinson, received the Harben Memorial Trophy for 
winning a race between four Hawk Trainers, and Mr. J. Bradley's 
Gemini took first place in the inter-club relay race to win for the 
visitors the Air Schools Trophy. Among the events held at Derby 
was the Woodward Trophy spot-landing competition, won by 
Mr. B. Lilley of the Derby Aero Club. 


T= first annual dinner and dance of the Vintage Aeroplane 
Club is to be held at Denham on November 1st. The day will 
start with a navigation competition and pilots are asked to arrive 
at any time up to 2 p.m. After flying, which will finish at 4 p.m., 
tea will be available until s p.m., when the first A.G.M. will begin. 
Applications for dinner and dance tickets (15s single and 25s 
double) should be sent as soon as possible to the chairman. 


MEMBERS and instructors of the Strathtay Aero Club com- 
pleted 202 hours flying during September. Seven first solos 
were launched and three pupils qualified for private pilots’ licences. 
One of the club’s A.T.C. pupils, Cadet E. J. E. Smith, who was 
assessed as above average at the conclusion of a recent scholarship 
course of flying instruction, has been selected by Home Command 
to accompany the C. in C., Air Marshal Sir Ronald Ivelaw-Chap- 
man on an extensive tour of inspection abroad. 


EMBERSHIP of the Blackpool and Fylde Acro Club con- 

tinues to grow steadily, the total number now being almost 
300. So far this year the club's aircraft have flown well over 
1,000 hours, a figure which compares well with previous years. 
August was an especially good month; cight first solos were inn. 
bringing the total for the year up to 28, and seven members quali- 
fied for licences, including five A.T.C. cadets. The total number 
of P.P.L.s awarded to club members during the year has now 
reached 17. 
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Vaukovo Airport. 


radio equipment and a 


By JOHN 


unknown outside Russia, it is almost certainly the most 

important airport in the U.S.S.R., and it handles over 
half as many regular aircraft movements as London Airport. 
The Russian capital is served by a total of four airports which are 
regularly used by scheduled passenger services : Vnukovo, which 
handles the greatest proportion of traffic, Lyubertsy, Bykovo and 
Ostafevo. In addition, there is a nearby flying-boat station from 
which services operate to the Arctic areas. 

It is not easy to find out when Vaukovo was first employed as 
the main airport for Moscow, but it was certainly being used as 
such in the early 19308 and it appears that the main terminal 
building at present in use was erected on the site used by a smaller 
building in pre-war days. Vnukovo is fairly extensive, with paved 
runways of at least 2,000 yards in length and capable of taking 
large four-engined aircraft. The approaches are good, the area 
being generally flat, although there are some forests fairly close by. 

The main terminal building consists of a rather massive two- 
storey block arranged around a main central hall. There is a 
third-storey centre-section on the airport side and this in turn is 
surmounted by the control tower, Desies the war the whole 
structure was camouflaged, but it has now been completely 
renovated and cleaned. This block is fenced off from the passenger 
embarkation area, which is reached through gates, as at many 


Vnukovo, Moscow's main airport, is virtually 


Like most “Iron Curtain’’ photographs, these ore of 
poor quality; nevertheless, they give a rare glimpse 
of Russian civil aviation. (Left) the waiting-hall ot 
(Above) main terminal building 
with |!-12 in foreground, (Right) Airport staff with 
e of less recent origin. 


MOSCOW’S MAIN AIRPORT 


STROUD 


(Right) Complimen- 

tary vodka? An Aero- 

flot stewardess about 
her duties. 


American airports, 
There is an attrac- 
tive open-air res- 
taurant the 
second storey bal- 
cony overlooking 
the airport. All win- 
dows in the build- 
ing have double 
glazing to keep out 
the winter’s cold. 
Runways have 
lighting for night 
operations, bui'd- 
ings and masts are topped with red obstruction lights and flood- 
lights are mounted on tne terminal building to illuminate the 
loading area. 

No information is available on hangar and workshop accom- 
modation. Many aircraft are normally parked on the grass beside 
the taxi-tracks, over two dozen twin-engined Il-12s having been 
seen so parked at one time. 

Winter and summer operations are not believed to vary tly. 
The average number of monthly aircraft movements in and out of 
Vnukovo is about 2,436, most of these being made by 
28/32-passenger Il-12s and 21/28-passenger Li-2s. 

ussia does not contribute to the otherwise comprehensive 
world airways timetables published in this country, but details of 
airline services do appear in an overall Soviet timetable covering 
all forms of transport. In addition, Aeroflot publishes its own 
international timetable (with a coloured cover showing the Il-12), 
but copies are not easy to come by. As might be expected, the 
company is not a member of I.A.T.A., and it pays no commission 
on bookings made by travel agents in this country. 

The latest available information shows that the first service out 
of Vanukovo departed at o10s hr local time, the peak of departures 
was reechsd between 0700 and o80o and the last departure was at 
2030 daily and 2305 twice a month. The first incoming service did 
not land until 0850, the peak was reached between 1700 and 1800 
and the last aircraft arrived at 2330. Between o800 and 2000, 
traffic was fairly evenly distributed, with a convenient lull at 
lunchtime. In addition to the scheduled services, there are 
numercus cargo flights by modified Il-12s and Li-2s. 

Aer flot maintains the Soviet railway practice of providing “hard” 
and “soft” classes on its aircraft. In Li-2s the first two rows of 
seats are as in Western airliners, while the folding inward-facing 
scats, familiar in war time, are let down for “hard” customers. 


(Left) Using every available reference, the author has built up these 
sketches of the Vnukovo terminal building as seen from the road (above) 
and from the tarmac. The new photograph reproduced at the head of the 

page confirms their authenticity. 
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ARDENT—THE THREE PHASES 


The Big Air Defence Exercise: Narrative and Appraisal 


N last week’s issue appeared a detailed account of the first 
phase of Exercise Ardent, the largest air-defence exercise 
held in the United Kingdom since the war. On page 517 

of this issue will be found some further notes on early Ardent 
briefings, together with a first-hand account of a raid in 
a Bomber Command Washington. Also in this issue (pages 
§00-501) is a set of specially commissioned artist’s impressions 
of activities at four stations. 

We now take up the story of Phase II, which at 2200 hr 
last Thursday, October 9th, with a maximum-effort attack 
Bomber Command, principally centred on London, Live: q 
Bristol and Sheffield. Seven main formations were involved, 
ranging over the entire country; as before, live practice-bombs 
were dropped on ranges in Yorkshire, Salisbury Plain, and Luce 
Bay, south-west Scotland. The spearhead of the attacks was a 
Canberra force which came in from the south, crossed the Channel 
near Beachy Head, and then turned westwards to their objective at 
Bristol. These Canberras flew in groups at various heights above 
11,000ft. A concurrent strike was made by Mosquitoes of the 
Belgian Air Force against night fighter bases. 

Ardent’s third phase opened in perfect weather at 1000 hr on 
Saturday. U.S.A.F. B-50s came in across the North Sea to raid 
Glasgow and Liverpool, and went on to attack London. Large 
numbers of fighters from the Continental air forces and 2nd 
A.T.A.F, acted as simulated raiders against ports and industrial 
areas in the South and the Midlands; in addition, Belgian and 
Dutch F-84s attacked London, while F-84s of the French Air 
Force went to Bristol. There were numerous 2nd A.T.A.F. strikes 
— airfields—principally in eastern England—while the 

berras ranged far and wide to make attacks on Cardiff, Carlisle, 
Glasgow and Liverpool. A second airborne of 100 paratroops 
was carried out very successfully in the early afternoon against an 
objective in East Anglia. 

The princi Saturday night operations were centred on 
London. Medium bombers and Canberras were involved, flying 
at from 12,000ft to 30,000ft. They approached the capital from 
several directions shortly after midnight, employing most complex 
tactics. Night-fighter sorties were numerous; many interceptions 
and kills were reported but, so far as could immediately be 
ascertained, the Canberras were untouched. Other night strikes 
were made on Bristol, Birmingham and Cardiff. 

Many airfields in East Anglia and one in Oxfordshire were 
shaken up at 0930 hr last Sunday morning by low-flying American 
and Dutch F-84s; similar attacks were made by aircraft of the 
Royal Navy in the West Country. No Belgian aircraft were in- 
volved on this day, the country being in the throes of national 
elections. B-s50s again found targets near London, including the 
fighter stations of Biggin Hill and North Weald. The Canberras 
went to Liverpool and Bristol, and what must have been a thrilling 
sortie was tlown by Dutch F-84s against an objective in 
Birmingham. 

Ardent closed with over 100 last-light sorties against London by 
Bomber Command, beginning with a twilight raid on the Ford 
works at Dagenham. 


General Appraisal 

Initially, it must be appreciated that the analysis of so vast an 
exercise will occupy at least the remaining months of this year, but 
some preliminary observations can be presented. 

The air defences of the United Kingdom are, of course, given 
constant practice with each of the many types of raiding force 
which may be met. Exercise Ardent was designed to correlate all 
such practice with all types of raiding force met simultaneously 
under conditions of war intensity. Previously, such exercises have 
been severely limited in that bombers have only been routed over 
“manned” areas; the employment in Ardent of over 20,000 
non-regular personne! has made possible, for the first time, almost 
complete coverage—and, consequently, unrestricted bomber 
operations. In fact, the only weak links have been the rather small 
size of the raiding forces, and the necessity for respecting civil air 
traffic rules. Pernaps the small size of the bomber forces has not 
been a great disadvantage ; one of the principal tasks facing the Air 
Staff has been the examination of problems of relative velocities 
and altitudes which apply equally well to a small force as to a large 


one. 

Defence on the whole has been good, only the Canberras 
achieving much success. It may be emphasized here that, to 
establish a kill, the fighter has to record a specific number of 


seconds of aimed fire, allowing correct deflection as recorded by 
the cine camera. The aim of the fighters is, of course, to achieve 
interception before the raiding force reaches the British coxt. 
This year interceptions have been achieved much farther out than 
ever before, and in an extremely efficient manner. 


Aircraft Types Involved 


English Electric Canberra.—Many sorties were flown by B.2s, 
upon which an artificial “nothing over 35,090°f«"’ limitation was 
generally imposed. Even at this height, Canberras were properly 
intercepted only four or five times—twice by R.C.A.F. Sabres, and 
once each by Venoms and Meteors. The Venoms—from the 
Central Fighter Establishment—were very lucky to “drop into the 
most vital part of the raiding force’’ as the Vice-Chief of Air Staff 
put it. But, even cruising below 500 m.p.h. the Canberra will, it 
appears, always get through in small numbers; time is the domi- 
nating factor. At 45,000ft, it seems, few fighters could normally 
expect to intercept before reaching the target area, although it 
should be remembered that the higher the bomber is flying the 
farther away can it be detected by radar. It was even stated that 
several P.R. Canberras at this height were not detected by the 
control and reporting organization. 

Boeing B-50D.—This fine bomber has been described as “the 

ect target” during Ardent; none reached its objective without 
ing intercepted, and it appears that nearly all were eventually 
“shot down.”” We might point out that the period of aimed fire 
required for a B-so kill is long; but even the Meteo:’s and Vampires 
had no difficulty in “killing” the big medium bombers long before 
reaching the British coast. 

Boeing Washington.—Slower than the B-50, the R.A.F. Bocing 
is, apparently, no casier to destroy—but is still something of a 
sitting target at 25,000ft. The Washingtons generally operate at 
night, and are easy to catch by the night fighters; they leave a big 
“blip” on the screen which can be picked up many miles away. 

Avro Lincoin.—The ageing Lincoln is on the way out. It is 
a Strain to expect crews to work for hours at 20,o00ft or higher in 
a rather noisy, cold, and unpressurized aircraft. It cannot test the 
efficiency of modern fighters. (Roll on the 6983 !) 

de Havilland Venom.—Probably the best high-altitude performer 
of all—at present—the Venom was employed by both sides in 
Ardent. As a bomber it worked at low and high altitudes with 
conspicuous success; as a fighter it showed itself the only fighter 
capable of tackling the Canberras and of bringing its guns to bear 
with any consistency. Even the Sabre had difficulty in doing this. 

North American F-86 Sabre.—Used solely as an intercepter, the 
F-86E has plenty of speed. Climb is reasonably good—but not 
equal to the Venom’s—and the Sabres were able to catch the 
Canberras at 35,000ft. (Other fighters could only get near the 
Canberras if they were able to wait for them, or come in from the 
beam.) But several Sabres reported that their quarry jinked away 
at the crucial moment with a higher rate of turn than the Sabre 
could itself muster, even with its “‘all-flying” tail. Other bombers 
—even the F-84—did not, apparently, worry the North Luffenham 
pilots at all. 

Gloster Meteor.—Excellent scrambles were made by Meteor 
squadrons; there was an example—typical, we believe—of a 
squadron of nine aircraft being airborne just over one minute after 
being told to go. The good climb of the Meteor, together with the 
“British’’ armament of 20 mm cannon, make it a very good 
bomber-destroyer; but the Canberra is rather too fast and high- 
flying. Neither night nor day Meteors can effectively overtake 
a Canberra if the bomber is more than a few degrees elevation 
higher; and the small Canberra “blip” is difficult to see at a 
distance—which can adversely affect the accuracy of the G.C.I. 


direction. 

de Havilland Vampire.—Although the Vampire lacks the climb- 
ing powers of new types, it is still a superb destroyer of piston- 
engined bombers. The Vampire squadrons found the B-so a 
particularly easy customer to handle, and could carry out correctly 
aimed firing on such aircraft without trouble. 

Republic 7 Thunderj2t.—Four air forces used F-84s to simu- 
late bombers. The Dutch were particularly daring, and went right 
into England—sometimes at low altitudes—to pinpoint targets. 
Although such “rats” are particularly difficult to intercept, the 
Meteors (and probably others) managed it, and on numerous 
occasions. The otherwise excellent handling of the F-84 is severely 
hampered when a heavy external load is carried, and the fighter- 
bomber is reported to have been fairly easy to intercept if caught 
before its target. 
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Laurence Minot Trophy 
( N Wednesday last, Marshal of the 
R.A.F. Sir John Slessor was due to 
present the Laurence Minot trophy to 
No. go Squadron, Bomber Command, at 
R_A.F. Station Marham, Norfolk. It was to 
be received by the commanding officer, 
W. R. Sloane 
Sir John has been visiting Norway, 
where King Haakon has conferred on him 
the Grand Cross of the Order of St. Olaf. 


R.Aux.A.F. Badges Presented 
CEREMONY linking three famous 
R.Aux.A.F. squadrons — Nos. 

City of London), 601 (County of London 

and 604 (County of Middlesex)—with the 

Borough of Hendon took place at the 

Hendon Council) Chamber on Monday, 

October 6th 

lo mark the traditional link between the 
three units and the Borough which was 
their home for so many years, the badges of 
the squadrons were handed to the Mayor 
of Hendon, Ald. S. R. C. Sumpter, J.P., 
F.B.A.A., by the Commanding officers of 
the squadrons; SL. J. P. Meadows, D.F.C. 
No. 600), SL. C. C. McCarthy-Jones 

No, 601) and §'L. A. Deytrikh, A.F.C. 

No. 604). The badges will be subse- 

quently placed on the walls of the council 

chamber 

In his address, Alderman S. R. C. Sump- 
ter said: “We remember with pride the 
three squadrons represented here this even- 
ing, who trained at Hendon before the war, 
and who gave up their leisure hours to 
ensure that when the need arose they were 
ready to play their part in the defence 
of freedom and the protection of their 
country. 

“As you all know, when war broke out 
in 1939, they became fully operational and 
served with distinction in various parts 
of the world throughout the long years of 
the War and until the conclusion of hostili- 


ties 
After recounting the histories of the 
squadrons, the Mayor concluded : “I feel 


HENDON HERALDRY: The bedge of No, 604 (County of 


Middlesex) Squadron, R.Aux.A.F., 
of Hendon by the commanding officer, 


L.A. Deytrikh 


FLIGHT, 17 October 1952 


NO MAYO COMPOSITE, but two C-119 Fairchild Packets of the Royal Canadian Air Force in open 
formation, The Packet will carry 64 fully equipped paratroops or 30,000 /b of cargo. 


it is singularly appropriate that this cere- 
mony should take place in this Borough 
which saw the early development of avia- 
tion and aircraft construction, and has 
maintained its link with, and interest in, 
flying and it is of interest to note that the 
crest of the Bordugh Arms consists of an 
acroplane propeller and an airman’s 
wings.”” 


New C.A.S. for Pakistan 
AKING over from A. Cdre. G. B. 
Keily, D.F.C., A.F.C., G/C. L. E. 
Jarman is to be the new C.A.S. of the 
Royal Pakistan Air Force. He will serve in 
the rank of air commodore. 


Esher Trophy Presented 

T a ceremonial parade at R.A.F. 

Station Doncaster, Major General the 
Earl of Scarbrough, Lord Licutenant of 
the West Riding, presented the Esher 
Trophy to S/L. L. H. Casson, the C.O. of 
No. 616 (South Yorkshire) Squadron, 
R.Aux.A.F. 

After inspecting the guard of honour, 
Lord Scarbrough inspected the squadron, 
accompanied by Air Marshal Sir Basil 
Embry, C-in-C, Fighter Command. He 
then addressed the parade, and in con- 
gratulating the squadron on its success, 
remarked that the trophy had never before 
been won by a Yorkshire squadron and 
that Yorkshire in general, and the West 
Riding in particular, was very proud of the 
achievement. 


Memorial Service 
MEMORIAL service for Air Marshal 
Sir Richard H. Peck was held at St. 
Margaret's, Westminster. Canon Charles 
Smyth officiated, assisted by the Chaplain- 
in-Chief of the R.A.F., Canon L. Wright. 
The Lesson was read by Air Chief Marshal 
the Hon. Sir Ralph A. Cochrane, Vice- 

Chief of the Air Staff. 


Reunions 


O. 4 NAVAL FIGHTER WING’S 

fifth annual reunion will be held at 
Restaurant Pére Auguste, London, on 
Saturday, November 1st. Particulars from 
Lt.-Cdr. G. C. Baldwin, H.M.S. Eagle, 
co G.P.O, London. 

No. 1 Carrier Group. Lt. F. Cawood, 
R.N., is organising a reunion for officers 
who served in Nos. 1834, 1836 and 849 
Squadrons during 1944 and 1945 in H.M.S. 
Victorious. His address is R.A.F. Flying 
College, Manby, Louth, Lincolnshire. 

The seventh annual reunion of No. 87 
Squadron will be held at the New Inn 
Restaurant, London, S.E.1, on Saturday, 
November 8th. Tickets from A. B. Ebrey, 
“Seaforth,” Southfields, Hessle, East 
Yorkshire. 

The Pathfinder Club is holding an 
informal party on October 29th to celebrate 
the start of its eighth year at 115 Mount 
Street, Berkeley Square, London. The 
10th Pathfinder Ball is to be held at the 
Dorchester Hotel, London, a month later, 
on November 29th. 


LOCAL INTEREST : A.V-M, Edwardes-Jones and other R.A.F. staff officers inspecting 
ng handed to the the Auster Ambulance/Freighter during the recent Air Ministry 
i .AF.C.  casualty-evacuation exercise ‘Stirrup Cup,"’ held in the British Zone of Germany. 
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AVRO SHACKLETON MARK 2 


The Avro Shackleton Mark 1 was designed especially to meet 
the requirements of Coastal Command. It has proved to be a 
great aircraft for its allotted task of long range ocean patrolling. 
Now the Shackleton Mark 2 . . an even greater aircraft . . 

is soon to join Mark 1 in the squadrons of Coastal Command. 
Incorporating all the performance characteristics that have 
made the Mark 1’s so outstandingly successful, the Mark 2 
has these additional operational improvements ; hard-hitting 
nose armament, consisting of two 20 mm. cannon ; 
retractable radar “ dustbin ” ; retractable tail wheel and faired 
tail fuselage housing an observer’s station. The enormous 
capacity of the bomb-bay is unaltered and the Mark 3 
Airborne Lifeboat is carried on air-sea rescue missions. 


A. V. ROE & CO. LIMITED 


MANCHESTER 


MEMBER OF THE HAWKER SIDDELEY GROUP 
PIONEER... AND PORLDLEADER IN AVIATION 
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tomes Setioulaled Landing Gear 


The semi-articulated undercarriage is particularly suited to the 
needs of aircraft where there is insufficient length available 
for a normal telescopic leg, and where the weight penalty 


of a fully articulated unit cannot be accepted. 


BRITISH MESSIER LTD. GLOUCESTER 
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(Top, tof) | left) Canadian Sabres of No. 441 Squadron R.C.A.F. scramble from North Luffenham. 
ave the night fighters some hard work—in which they were assisted by bright moonlight. At the bottom are photogrophs from 
ot Meteor of Mr. Churchill's squadron being 


Biggin 


ing pilots handing in all their belongings to the adjutant before flying, 


Ardent—The Three Phases 


the preliminary and expressions 
of senior officers to be heard immediately 
after phase one of Exercise Ardent had 
finished give an accurate picture, the 
defences were icularly successful in 
their efforts to deflect attacks and destroy 
the bomber formations. The experiences 
of several Flight observers with participat- 
ing squadrons were published last week, 
together with condensed accounts of such 
raids and operations as security permitted 
to be mentioned. Some of our repre- 
sentatives could not, however, avoid a 
feeling of unrecality when studying the 
communiqués. 

The Vice-Chief of the Air Staff remarked 
in an early briefing that there were three 
reasons for a degree of artificiality. The 
first, that it was almost impossible to umpire 
air combats and assess accurately the 
bomber and fighter losses ; secondly, that for 
the sake of anti-aircraft and Royal Observer 
Corps partic'pants it was desirable to put 
the attacking aircraft over as many posts 
and areas as possib'e ; and, third, that civil 
aviation must go on without interruption. 

Before this sixth and most comprehen- 
sive t-war exercise started, Air Marshal 
Sir Ralph Cochrane had sent out a signal 
to all subordinate commanders, part of 
which read as follows: 

“You will by now have seen the Ardent 
Intelligence Summary. The country is 
facing a very diverse threat and a very 
strong threat. You are aware of the ability 
of the enemy’s long-range force to carry 
the atomic bomb. There is no doubt in 
my mind that he will use it right from the 
start. I wish, therefore, to leave one very 
clear impression upon your mind. It is 
that our major responsibility is the des- 
truction of the atomic bomb carriers beore 

reach their targets.” 

¢ actual plan of attack for the exercise 
had been prepared by an Air Ministry 
committee, and the defence forces had no 
prior knowledge of the actual plan of 
attack. Thus it would be very wrong to 
think of Ardent in terms of a set piece. 
In practice, because there are no means of 
turning a blind radar eye to bomber forces 
taking off from home bases in preparation 
for a raid, the defences would naturally 
know that potential attacking forces were 


airborne and headed out over the coastline, 
even though the aircraft flew beyynd radar 
range before returning. This would be 
particularly useful in giving prior warning 
of the sibiliry of Canberra attacks. 
The inclusion for the first time of Can- 
berras, permitted several new tactics to be 
tried out. The Canberras were described 
by the S.A.S.C. of Bomber Command as 
the most flexible of the bombers employed, 
but from reports received, these aircraft 
were not generally operated at their 
maximum altitude. 

Activities pny phase two of Ardent, 
which took ¢ during the hours of 
darkness of alin night and Friday 
morning, and phase three, during last 
weekend, are given pride of place on the 
opening Service page. On 
pages 500 and 501 appear impressions by 
our artist, Gordon Horner. There follows 
a personal account of a raid in one of 
Bomber Command’s Washingtons. 

Two night attacks were made during one 
= of Ardent by the Bomber Command 

ashingtons based at Coningsby; and on 
the second of these space was found in one 
aircraft for an operationally-redundant 
journalist. We had arrived on the station 
at about 3 a.m., after the first force had 
taken-off, and had found security guards, 
awake and armed, enquiring our identity. 
A special light-alloy rectangle, mystically 
imprinted, was apparently required for 
entry to the Operations block. 

Thus equipped, we were able to pass 
safely the guardian airman that evening, 
and to obtain a general view of the opera- 
tions, such as we reported last week, from 
F/L.s Shields, Hill and Davies: gunnery, 
bombing and radar specialists respectively. 
After the specialist briefings for the crew 
members had taken place, we joined F/L. 
M. Crosbie and his crew, with whom we 
were to fly, for the general briefing. 
W/C. A. D. Panton gave details of the 
night’s trip; it was to be short (about six 
hours), and the targets were to be Glasgow, 
Redesdale bombing range, and York. 
Simulated attacks by radar were to be 
made on the two cities, and a visual attack, 


and received a polite round of applause. 


(Top, right) The employment of Canberras, seen here 


“Plight” photograph 


G/C. G. A. Walker, the Station Com- 
mander, poems concluded the briefing. 

In the squadron crew rooms, flying suits 
and Mae Wests were put on, the equip- 
ment and rations for the flight were 
checked. We then moved out to the 
aircraft, and the thorough pre-flight 
inspection began. We were to carry a 
crew of nine; captain, second pilot, two 
navigators (one radar operator, one plotter 
and bomb-aimer), engineer, signaller and 
three guaners (one of whom was the 
central fire controller and the other two 
the mid-fuselage scanners). Normally, in 
addition, a rear gunner is carried. 

As the engines were warming up, the 
lights of other aircraft, taxying out, could 
be seen. The movements were well 
co-ordinated, and the B-29s took off at 
approximately $0-sec intervals. From the 
bomb-aimer’s position in the nose, the 
climb seemed smooth and quiet, and at 
16,000ft we levelled out and set course 
across England for Northern Ireland; our 
attack on Glasgow was to come from the 
west. The weather, as forecast, was good: 
a clear moon shone on a layer of strato- 
cumulus below—ideal for the fighters, too. 

We moved to the forward navigator’s 
position to watch the target coming up on 
the radar screen, and found a very clear 
picture, with the River Clyde distinctly 
shown. Over this target the scanners 
reported a Meteor N.F.11 coming in to 
attack; navigation lights were blinked in 
sign of recognition, and the converging 
silhouette disappeared. Course was then 
set for the Redesdale range. A glance 
through the transparent hatch into the 
huge bomb bay showed the sole occupant 
to be a tiny 25-lb practice bomb in 
incongruous isolation. 

The target indicators showed up clearly 
at the second target: the run-in was made 
and our bomb was dropped—with an 
accuracy described as “good.” Out over 
the North Sea, then back for our third 
attack, on York railway station. 

As dawn broke we approached 
Coningsby, and found there a thick layer 
of ground mist. But no trouble was ex- 
perienced in bringing the aircraft in. With 
the performance of the aircraft itself the 
crew were very pleased; and it is indeed 
an effective and comfortable machine, We 
thought, however, that in this exercise full 
use was not made of its capabilities. 
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BY CANBERRA 
TO NAIROBI 


T a recent luncheon, the Secretary of 
A State for the Colonies, Mr. Oliver 
Lyttelton, said: “The aircraft is the 
most important single material thing in the 
whole of the Colonial Empire set-up... .” 
He was thinking largely of civil aircraft, an 
the very real manner in which they have 
made the British Empire less “far-flung’’ is 
typified by the very respectable B.O.A.C, 
Hermes schedule of 24 hr 10 min to Nairobi. 
How much more potent, then, is the world- 
shrinking ability of the Canberra, which recently completed the 
same journcy in rather less than ten hours total clapsed time. 

Ever since the introduction of the Canberra to Bomber 
Command, Air Chief Marshal Sir Hugh P. Lioyd, K.C.B., 
K.B.E., M.C., D.F.C., the Command A.O.C.-in-C., has used it 
as his personal transport on overseas journeys; it may be remem- 
bered that he flew to Canada and the U.S.A. and back in one 
last March. Another eminent Canberra passenger is, of course, 
the Vice-Chief of the Air Staff, Air Chief Marshal Sir Ralph 
Cochrane, G.B.E., K.C.B., A.F.C. 

Sir Hugh's presence in Nairobi was due to the completion of 
the African survey work which No. 82 Squadron—one of the 
most scattered units in his command—have carried out for the 
Directorate of Colonial Survey. Since 1946 the Lancaster survey 
aircraft of 82 Squadron have been based in Africa and, although 
they have been centred on Eastleigh Airport, Nairobi, detachments 
have operated from almost every part of the continent. 

The completion of the survey was marked by ceremonies at 
Eastleigh beginning on Monday, September 29th. The major 
part of No. 82 Squadron have now returned to this country, and 
the remainder are expected next week. 

The Canberra used by Sir Hugh was a standard B. Mk 2 from 
No, 12 Squadron at Binbrook, bluc-painted, tip-tanked, and 
bearing—in addition to squadron insignia—the Air Chief Marshal’s 
flash of four stars, as seen below. W/C H., P. “Pat’’ Connolly, 
D.F.C. and Bar, A.F.M.—Binbrook’s wing commander filying— 
was the pilot; the navigator was the station navigation officer, 
S’L. D. Clare, D.F.C, And the following is the story of the 
flight as it was told to us last week at Binbrook. 

Flight planning was done at Binbrook; the Canberra was then 
flown down to London Airport, partly for Customs clearance and 
partly to facilitate timekeeping, for it had been decided that the 
flight would be an excellent opportunity of establishing a new 
world point-to-point record. + London, the Canberra was 
placed in the charge of Mr. Kent, the tarmac manager at B.E.A.’s 
new base; and W C. Connolly spoke very highly of the services 


In the hot sun at ge a Air Chief Marshal Sir Hugh P. Lioyd with 


A.Cdre. L. T. Pankhurst, A.O.C. East Africa. 


of the B.E.A. unit, and of the airport traffic control and 
meteorological staffs. 

The take-off was scheduled for 01.00 (B.S.T.) on Sunday, 
September 28th. The evening was cold, and rather damp, and 
the canopy of the Canberra was soon covered with dew. The 
Perspex cannot be reached from the ground and there are no 
windscreen wipers or alcohol sprays. W/C. Connolly had, 
therefore, to open his circular direct-vision panel while taxying 
out in order to follow the taxi lighting. He then lined up on the 
runway visually, set his directional gyro, closed the direct-vision 
panel, and took off blind. Not until the Canberra was airborne 
did the condensation blow away. The time was then 01.03 a.m. 

After passing over the official timekeepers of the Royal Aero 
Club, course was set for Paris along airway Amber 1. But the 
Canberra soon clirnbed above the airway system, and Paris was 
passed after about thirty minutes. Beam winds were met, and 
cloud and darkness obscured all sign of the ground. The Alps 
then approached-—unseen—and, concurrently, other things 
happened which engaged the attention of all on board. But, 
eventually, everything was returned to normal and W/C. Connolly 
“turned the taps right up.” After going through a coid front 
over Southern Italy, the Egyptian coast was met at dawn—the 
first land seen. The Canberra touched down at Fayid, in the 
Canal Zone, at 04.27. 

In spite of the early hour, the bomber was soon surrounded 
by swarms of soldiers and airmen, all intensely interested, But 
they cannot have hampered the refuelling crews, whose per- 
formance was splendid. A brief discussion was held with A.V-M. 
H. V. Satterley, C.B., C.B.E., D.F.C., A.O.C.-in-C. Middle 
East, and with G/C. Dennis Finlay, O.B.E. (brother of the 
hurdler), the Station Commander. en the Canberra was off, 
§8 minutes after touch-down. Sunday was brilliantly sunny, and 


W/C. H. P. Connolly is seen (left) receiving the official time for the 

outward journey from one of the Nairobi observers, W/C. A. N. Fran- 

combe, D.S.0., M.B.E. Back at Binbrook (below) the Canberra 8.2 is 

resplendent in the squadron crest and gold “‘flash,"’ with the Air Chief 
Marshal's four stars added beneath. 
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FLIGHT 


Cup and Lip 


BY BFRNARD HOLLOWOOD 


T is Sunday morning. The newspapers have just been Terminal, and from here he is eventually moved—by 


pushed through the letter-box, birds are pecking at barge, rail tank wagon or road vehicle-—to a Bulk 

the milk-bottle caps, the cat is sitting patiently on the Storage Depot. 

window-sill and a troop of scouts or cadets blares down Another road trip and he is at the airport, safe and 

the street. You awake. sound in Airfield Storage, ready for the next thirsty : 
Consciousness returns. You light a cigarette. Sunday. aircraft. ns 
You slide out of bed and down the stairs. This, sir, Now what precautions are taken to ensure that there 

is the day of the week when you get the breakfast. Tea, is no stumbling, no muffed catches? He reaches the 

toast, butter, eggs, salt . . . anything else? No, that’s aircraft engine uncontaminated by contact with the dusty, 

the lot. The tray looks fine. You push the door open humid, grubby outside world—how ? It’s a simple enough 

with a slippered foot, climb the stairs very very carefully answer. Eternal vigilance. 


and just as you enter the bedroom you stumble. 


The fuel is guarded by experts. Storage tanks are 
tested regularly ; samples are taken from the top, middle 
and bottom to make sure that the mixture is homogene- 
ously in good running order. And every aircraft refuelling 
vehicle is sampled at each reloading. Fuel specimens are 
drawn off, analysed, studied microscopically by teams of 
Esso scientists. 


Remedial treatment is seldom necessary. If it is, then 
the consultants put their heads together. At airports Esso 
use five micron filtration. (One micron is one millionth 
of a metre—just a minute, we'll get the artist to draw 
one for you. . . .) 


The tea swims into the saucers, the toast becomes soggy. 
It is a sad moment. “ The deterioration,” you say, trying 
to make the best of a deplorable situation, “is due to 


inadequate transport facilities and careless handling. 
Sorry !” 


A common enough complaint. Goods of all kinds 
leave the producer “factory fresh” and reach the 
consumer substantially below par. 

What about aviation fuels ? Well, there could be many 
a slip between the Fawley refinery and the aircraft fuel 


tank. Could be. But the Esso transport and storage Filtration of this order eliminates all foreign bodies, 

system has been designed to avoid butterfingers. little drops of water, little grains of sand and animalcules 
Consider the case of one drop of fuel, a junior member that have been known to insinuate themselves into air- 

of one of the families of aviation fuels bred at Fawley. craft fuels—even the best of aircraft fuels. . . . 

He leaves the refinery with a strong bodyguard. He is It is Monday morning. Breakfast is ready. No stumb- 


ling this time. No soggy toast, no swimming saucers : 
the expert is on the job. Yes, transport is a job for 
experts whether the freight is tea and toast or aircraft 
fuels. Yes— 


conducted to an ocean tanker, piped aboard and led 
away to a private suite. At the end of the voyage he is 
housed in a strong point known as a Main Storage 


FOR ALL PETROLEUM PRODUCTS 


ESSO PETROLEUM COMPANY, LIMITED, 36 QUEEN ANNE’S GATE, LONDON, S.W.I 
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NEW CHEAP 


FLIGHT 


These BEA return fares from London to 
Paris offer something new — services at 
cheap rates throughout the day, from early 
morning to late evening. (There is also a 
cheap single fare at £6.10.0.) You fly in the 
comfort of Viking airliners. Light refresh- 
ments (coffee and biscuits) are included in 


the fare. Drinks and cigarettes are duty-free. 


to Paris 
night 
£11:14:0 by day 


RETURN FARES 


And, although BEA, in common with other 
European airlines, must now charge for 
transport between Town Terminal and Air- 
port, these new fares still represent a real 
advance in popular-priced air travel. Book 
at your Travel Agent, BEA Offices, or 
BEA, Dorland Hall, 14/20 Regent Street, 
London, S.W.1 (Tel.: GERrard 9833). 


BEA 
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BY CANBERRA TO NAIROBI. . 


the crew enjoyed wonderful views as they flew down the Nile 
valley; the horizon was generally about 300 miles distant, and 
some visible mountain ranges were farther away than this. 
Stight head-winds were now being encountered, which gradually 
changed to quite bad weather. Khartoum was passed soon after 
8 a.m.: the Canberra held its altitude for two more hours, and 
then began to let down for its destination. 
Towards the end of the run, the Air Chief Marshal was keenly 
-reading; and W/C. Connolly was anxiously searching for 
Nairobi. At the low altitude—almost “on the deck”—at which 
they were flying, the Canberra was buffeting furious!y at full 
speed, and burning fuel at a great rate. With only a few more 
minutes to go before the “ten hours” from London would have 
been up, and with fuel for only a few minutes’ flying remaining, 
Nairobi appeared; and W/C. Connolly took the Canberra straight 
down the middle of the airfield, flat out. Luckily, the timekeepers 
were alert; and the Canberra then turned on to its approach. 

'y were nearly an hour ahead of schedule, and the 82 Squadron 
guard of honour were resting in a hanger. As the Canberra roared 
overhead they woke with a start, and, as W/C. Connolly levelled 
off for his landing, he saw them pouring out, hastily clutching 
their rifles. The landing was made at 10.58 a.m., the total elapsed 
time being 9 hr $5 min. 

They were met bv the A.O.C.-in-C. East Africa, A, Cdre. 
L. T. Pankhurst, C.B.E., and by many other dignitaries. The 


Lancaster squadron was lined up for inspection with the guard 
of honour; and the Air Chief Marshal carried out his inspection 
at once, still in his high-altitude flying kit. 

Four days were spent in Nairobi, during which time none of 
the Canberra trio was permitted very much sleep. The major 
function was a farewell dinner held in the Mess at Eastleigh; 
82 Squadron were the hosts, with W/C. Wise in the chair. 
Acting Governor of Kenya, the G.O.C. and his wife, the 
A.O.C.-in-C., and all other military and civic leaders, made the 
dinner a fitting ending to No. 82 Squadron’s work in Africa. 

During their stay, the Air Chief Marshal and his crew visited 
the Kenya Game Park; they were entertained by Max Nightingale 
on his farm, and by Jack Sutherland—a famous R.A.F. pilot, 
who now does anti-locust flying while following his profession 
as an architect—and, perhaps above all, they were royally looked 
after by the Acro Club of East Africa and by 82 Squadron 
themselves. 

On the homeward journey, the Canberra took off at dawn on 
Friday, October 3rd. Winds were still unfavourable, but better 
time was made than on the way out; unfortunately the return 
flight was not officially observed. A stop of 1 hr § min was made 
at Fayid, where service was again excellent; course was then set 
for England. The Canberra put down at Benson, Oxon, to set 
down Air Chief Marshal Lioyd and to clear Customs; it was 
then taken straight back to Binbrook. We saw the aircraft the 
next day—it had popped five rivets, but otherwise might have 
come straight from the Preston factory. 


CORRESPONDENCE 


The Editor of ‘‘Flight”’ does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must tn all cases accompany letters. 


Controlled Braking 


Tz Editor’s impressions of the Universal Freighter (Flight, 
September rgth) make interesting reading, but the statement 
that “the braking would profit from Maxaret” may not be quite 
understood by some readers. “‘Maxaret” does not refer to the 
attentions of a particularly efficient ground engineer, but is the 
patent name of an automatic-braking (or anti-skid as the Americans 
call it) device. 

The Maxaret is but one of several such devices now available 
which are likely to see ever-increasing use on tandem under- 
carriage layouts, such as those on the Boeing B-47 and B-s§2 jet 
bombers, and on braked bogie units. 

In addition to increasing braking efficiency, the devices, by 
teleasing the brakes as skidding commences, prevent serious 
skidding—hence the aptness of the American term On 1 
units they help to counter the effects of the transference of the 
load to the forward wheels as the brakes are applied. 

The devices do not, however, as is commonly supposed, reduce 
tyre wear. Admittedly the severe wear experienced during a 
violent skid is eliminated, but, as the brakes are working at maxi- 
mum efficiency, the tyres are doing the maximum amount of 
work and are actually at the point of incipient skid throughout the 
landing run and tread wear is thus increased. 

London, S.E.19. Maurice F. ALLWARD. 


{In expressing his views, Mr. Allward does not mention that 
“‘Maxaret” is a Dunlop development. A similar device is the 
Westinghouse “Decelostat.”"—Ep.] 


High-speed Research Aircraft 


THe 1952 S.B.A.C. Show this year once more emphasized the 
lack in this country of a really high-speed research machine. 
Recent articles and Press releases in America have shown us that 
the N.A.C.A. have now implemented their policv of testing a family 
of research aircraft. They now possess the Bell X-1 and X-2, the 
Douglas Skvstreak and Skyrocket, the Convair XF-92 and the 
North: X-4. At least two of these aircraft have exceeded the 
speed of sound by a handsome margin, the Skvstreak probably 
having attained very nearly Mach=2.0. In addition, the U.S. 
possess the Bell aircraft with variable-sweep wings—of great 
t tance when considering Mach numbers greater than 1.5. 
"eines this galaxy we can point to our delta-wing aircraft, 
which are only one branch of the necessary family of aircraft, and, 
formerly, the DH 108, which fulfilled a similar function to the 
Northrop X-4. We also possess prototype military aircraft, prob- 
ably the finest in the world in their class, capable of exceeding 
M-=t.o by a certain margin. 

The field of supersonic aerodynamics is so wide that it is entirely 
necessary to carry out a large amount of full-scale testing if its 
problems are to be adequately understood. The design of future 


military aircraft will require more and more information on Mach 
numbers of the order of 1.5 to 2.0 and above, which will not be 
forthcoming if complete reliance is made on model tests. 

Lacking specialized research aircraft, our high-speed-flight 
research programme is largely dependent on types of military 
aircraft at present in production in this country ; the design of these 
types can obviously make no concessions to specialized research 
needs. There is, therefore, an immediate need for the construction 
of a family of high-speed research aircraft similar to those of the 
American programme. It should be possible, by ong ome 
ing types of rocket motors such as the Snarler and the Beta, to 
construct small aircraft with a wing area of less than 250 sq ft, 
capable of attaining Mach numbers in the range of 1.4 to 2.0. 

Such aircraft might retain some common components such as 
undercarriage (and, to a certain extent, fuselages) in the same 
manner as the Vickers rocket models. In particular, the oppor- 
tunities for scale models of future types, so brilliantly shown by 
the Avro deltas, cannot be ignored. 

The knowledge to be gained is invaluable and would certainly 
justify the not inconsiderable design and construction effort 
involved. For it is only if such research is carried out that this 
country can maintain and extend her particular excellence in 
military aircraft design into the furthermost realms of supersonic 


flight. 
London, W.14. 


Tail Wind? 


I CAN never understand why aircraft are always parked head 
into wind when it seems obvious to me that, with controls fixed, 
tail to wind is much safer. The aircraft then tends to be pushed on 
to the ground instead of being blown off it. This I have practised 
for many years. 
Peterborough. 


High-speed Condensation 

WOULD like to comment on Mr. Frank Jenner's letter, 

which appeared in Flight of September 19th. The va 
rings which he saw flashing rapidly around the outline of the 
aircraft are not necessarily due to supersonic flight. 

At Farnborough on September 3rd and 4th I saw the same 
phenomena occurring, but only in high-speed flight; humidity 
was high, and the Hawker Sea Hawk deve d what seemed to 
be rapid intermittent flashing haloes of cundensation along the 
whole length of the upper and lower wing surfaces when it flew 
across the airfield at high speed. Likewise, the same thing 
happened to the Hunter and D.H.110, but only near the wing- 
roots, around the air-intakes. 

I believe that these phenomena were created by high-speed 
wing vibration, which created momentary vacua, and thus 

the humidity of the air into droplets. (I even 


SHOCK-WAVE 


‘TAILWIND. 
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experienced rain droplets after some of the high-speed runs 
had passed over my head at low level near the runway.) 

This high-speed vibration or flurter seems to develop at high 
speed only around surfaces which are not swept-back enough; 
while all the nearly straight wing of the Sea Hawk was enveloped 
with this fog, in the Hunter and D.H.110 only the roots of the 
wing, around the air-intakes, were enveloped. The two balls of 
vapour appearing when an aircraft passes the speed of sound may 
be explained in a similar way. 

If | may, I would even suggest that tests with this method—of 
atmosphere saturated with moisture—should be tried in wind- 
tunnels when experimenting with vibration : something very near 
to “Wilson's cloud chamber,”” which is used in obtaining the 
trails of radio-active particles. 

London, W.C.2 Yacov ZAHARI. 


DORA Still Lives 
HE evil that men do lives after them! Browsing through some 
Kaiser-war numbers of Flight I found in the issue Decem- 
ber 18th, 1914, a paragraph revealing that the law requiring all 
vehicles to carry a red rear light was brought in as a temporary 
measure when London was blacked-out as a defence against air 
attack from Zeppelin airships and other aircraft. 

The law was at first made for the London Metropolitan Police 
area only, in an announcement issued by the Press Bureau on 
December 13th, 1914, which renewed an order by the Home 
Secretary limiting lighting of shops and other external lights. 
The order stated : “An entirely new provision is inserted, requiring 
all vehicles to carry, in addition to any headlights which the 
existing law requires, a lamp which shows a red light to the rear. 
Experience shows that this 1s necessary in the present (darkened) 
condition of the streets to protect vehicles being run into from 
behind. It should be particularly noted that this requirement 
extends to cycles and handcarts.”” 

So we see how purely temporary war-time measures, meant 
only to apply to special conditions prevailing, remain to ay us. 
London, S.W.3 .D. 

(Historically, the point is interesting; there is no comparison, 
either in speed or volume, between traffic in 1914 and traffic today. 
Some of the most serious road accidents are due to stationary 
lorries with extinguished or obscured rear lamps.—Ep.]} 


Early Hollow-steel Airscrews 
ITH reference to W/C. Young’s letter (September 26th), 
hollow-steel airscrews in Britain are older than the British 
aircraft industry itself. Around 1906, the late Sidney Hollands 
obtained a British patent for such an airscrew. In accordance with 
Patent Office requirements, reference was made in the specification 
to the fact that the idea was not new. In other words, patents 
covering the principle had been taken out in Britain even earlier. 
Mr. Hollands subsequently constructed an airscrew on the lines 
covered by the patent. It was only a small affair compared with 
present-day designs, being only some six feet in diameter. 


BOOK R 


“Khaki and Blue,’ by Col. Ronald Sherbrooke-Walker. The 
St. Catherine Press, 29 Great Queen Street, London, WC. Illustrated. 
Price 10s. 6d 

OYALTY to one’s Service and comrades is sometimes old- 

fashioned in this sophisticated, super-critical age; but there 
can be few R.A.P. or ex-R.A.F. readers who will not regret Col. 
Sherbrooke-Walker’s 135-page, non-stop attack on the organiza- 
tion, discipline and bearing of the war-time R.A.F. Regiment. 

It was no Brigade of Guards, certainly, but it was not intended 
to be, and never could be, consisting as it did at first of a hetero- 
geneous collection of elderly, mostly Army, officers and young, 
mostly R.A.F., other ranks, who were often in the Regiment 
because they were too time-expired or unskilled to do anything 
else. Admittedly, their saluting probably left much to be desired, 
and they did sometimes chop up sentry-boxes for firewood. But, 
on the other hand, they would have given a good account of them- 
selves if Britain had been invaded, and they did prove themselves 
later in CAMpaigns overseas. 

One would have expected more tolerance from an author who 
was a pilot in the R.F.C. in 1916, especially as Col. Sherbrooke- 
Walker had a unique opportunity to see the Regiment build itself 
up, in the face of tremendous difficulties and opposition, to a stan- 
dard where it could take over, from the Coldstreams, guard-duties 
at Buckingham Palace. 

There is, even so, much of interest in the book, and, perhaps, 
a hidden tribute to the tenacity of the men of the R.A.F. Regiment 
who created a fine service, despite everything. In any case, as 
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Between 1907 and 1909 he endeavoured to sell the design to 
anyone in Britain in any way connected with aeronautics, including 
the writer. All the surviving pioneers must have had that airscrew 
offered to them at some time. 

His general design was well in advance of the aeronautical 
knowledge of those days, but it shared the fate of every other 
invention born long before its time. 

London, S.W.17. 


Naming the 698 
Te names suggested for this aircraft by your journal might 
possibly lead to sharing a take-off order with soccer fans, “up 
the Albion,” the famous exhortation to members of the West 
Bromwich Albion (and possibly Albion Rovers) team to rise to 
greater heights. Incidentally, many probably are unaware that 
Albion was the ancient name for England—I must confess I was 
unti] I learnt my history from Flight. Most aircraft names are 
abbreviated in use which no doubt would give us “Alb.”’; not 
inappropriate to its present mantle. Another alliterative alternative 
is “Abaddon,” the destroying angel. 
Cambridge. 


I feel it is important that any name given should roll off the 
tongue easily, and on the first page of my atlas (with another 
44 pages available) I find: ““Aberavon,” “Aberdare,” “Aden,” and 
also, surprisingly enough, “Aberdour.” However, personally I 
feel that “Albion” is an ideal name, from all points of view, for the 
first bomber of this delta class which will go into service. 

Sheffield, 11. A. J. Youna. 


I suggest as possible names for the Avro 698 the foll 
with genetic connections and truly English: Avio “Angle,” 
“Anglican,” and “Anglia.” 

Cowbridge, Glam. 


Many people believe in naming the Avro bomber efter a city 
or town, but I suggest naming it after a continent, the 
mysterious and unknown continent of “‘Adiantis.”” 

Bishop’s Stortford, Herts. C. DENNISON. 


E. V. HAMMOND. 


PEDANTICA. 


JcHN Proctor. 


It was reported of him that he confined the winds in a bag, and 
presented them to Ulysses, the ace pilot of the day. 

Can there be another name for the greatest wind confiner yet 
built, the Avro 698, than that of “Aeolus,” the king of the storms 


and the winds? 

Bedfont, Middlesex. D. K. JOHNSTON. 

May I add to the rapidly growing list of suggested names for 
the Avro 698. 

““Alpha”’—unquestionably the 698 is a “first” in every respect, 
also the definitions—a leader, and chief star in a constellation— 
make it very appropriate. I also rate “Apollyon,” the destroyer, as 
being rather apt. 

May I also through your columns plead to the S.B.A.C, organi- 
zers, when arranging next year’s exhibition, to give a little thought 
to we “northerners”’; what about Doncaster or Leeds next time ? 

Mexborough, Yorks. J. R. Grecory. 


EVIEWS 


Col. Sherbrooke-Walker is honest enough to admit: “If the posi- 
tion had been reversed and the Army had once again formed its 
own Flying Corps, would the War Office have kept as tight a rein 
on the new corps? Would aircraft have been ‘fallen in’ each 
morning dressed by the left, and engines started on a ‘double flam’ 
on the drum?” 

* * * 

“Observer's Handbook.’ Published for the Meteorological 
Air Ministry, by Her Majesty’s Stationery Office. London, ice 
12s 6d. 

Tus handbook describes observing methods practised at all 

types of meteorological station, synoptic and climatological. 
Though based on its predecessor, the Meteorological Observer's 
Handbook, the new volume differs from it in that prominence is 
given to the international codes in use since January Ist, 1949; 
and questions of the siting and equipment of stations are omitted 
from the main text, which is concerned solely with observing. 
After some general notes on procedure at particular types of 
station, methods of observing the separate elements are suc- 
cessively described, and sufficient information on instruments is 
given for the purposes of maintenance and normal use. In appen- 
dices are discussed problems connected with the setting-up of 
stations and the recording of observations; conversion and correc- 
tion tables are also provided. 

The subject-matter is well presented throughout, diagrams and 
photographs are pertinent and clear, and there is a comp i 
index—all essential qualities for any worthwhile textbook. 
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HIGH STRENGTH 
NON-CORROSION 


6000 ELECTRICAL 
PROPERTIES 


HIGH TEMPERATURE 
RESISTANCE 


DIMENSIONAL STABILITY 


TO GAIN THE BENEFIT OF LONG EXPERIENCE IN MOULDING AND LAMINATING 


ask Ashdowns 


| ASHDOWNS LIMITED - Eccleston Works: St. Helens: 1 hi Telephone: St. Helens 3206. Ashdowns Led. is a subsidiary of Pilkington Brochers Led, 


| Weston Resistance Bulbs 


The Model S.110 Platinum Resistance Bulb, used in 
conjunction with a Weston circular scale indicator 

is greatly superior in every respect to other 

methods of temperature measurement. Its platinum 
element is the most stable, accurate and the smallest 
yet produced for practical applications. Due to the 
very small size of the resistance element, the response 
time is extremely rapid. Reliability and long life are 
ensured by the fact that the element is hermetically 
sealed into a }” o/dia. stainless steel sheath which 

is fitted with a watertight plug connection, The 
socket is moulded integrally with special cable which 
is supplied. The Model S.110 is suitable for 
temperatures between ~ 200°C. and + 500°C. 

Full details of Weston equipment for aircraft will 
gladly be supplied on request. 


AIRCRAFT. INSTRUMENTS | SANGAMO wastes 


ENFIELD MIDDLESEX 
Tel: Enfietd 3434 (6 lines) 1242 (4 lines) Grams: Sanwest, Enfield 


| Scottish Factory: Port Glasgow, Renfrewshire 
Bronches. Glasgow, Manchester, Newcastle-on-Tyne, Leeds, Liverpool, Wolverhampton, Nottingham, Bristol, Southampton, Brightoa 
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AVIATION 
TRADERS 
LIMITED 


We offer the following selection of 
Spare Parts from our extensive stocks:— 


5C/758 Fuse Box, 4-way, Type C 
5C/761 ‘Fuse Box, 8-way, Type D. 
68/47 Douglas Combined Protractor and Parallel 
Rule. New stock. 
6C/84 Dead Weight Testers, 1-300 Ib 
371/251 Vacuum Pump, Type B3. 
373/263 Lockheed Hydraulic Pump. 
A.G.S. 
Light Alloy Bolts and Nuts 

A17/8B = Bolt L/A, 4BA x .Bin. Plain shank. 
A17/3C = Bolt L/A, 2BA x .3in. Plain shank 
A17/7C Bolt L/A, 2BA x .7in. Plain shank. 
AI7/1E = Bolt L/A, fin. BSF x Ain. Plain shank 
A18/AP Nut L/A, 6BA Plain hexagon. 
A18/BP Nut L/A, 4BA Plain hexagon. 
A1B/ES Nut L/A, fin. BSF. Slotted. 
A18/JS Nut L/A, in. BSF. Slotted. 

SPECIAL ANNOUNCEMENTS 
Stainless steel welding rod, American manufacture: 


“Rezistol Armorized Coated,’’ Type 310, D.C. fin. dia. 


A large quantity available. Your inquiries are invited. 
We offer a quantity of American manufactured runway 
approach lights, Type W.P. 


100 sheets of unreleased stainless steel to Spec. D.T.D. 
166, 18 SWG x 6ft. x 2ft. We welcome your inquiries. 


B.C. 306 Aerial loading unit as used with BC-375 trans- 
mitter as installed in Dakota aircraft. Large quantities 
available, Your inquiries invited. 


All inquiries for any of the above items, or items not 
shown, to our Sales Department at:— 


15 Gt. Cumberland Place, 
London, W.1 


Telephone . Telegrams : Cables : 
AMB, 2091 “AVIATRADE, WESDO,”’ AVIATRADE, 
(S lines). LONDON. LONDON. 
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—NEWTON-DERBY— 


AUTOMATIC 


VOLTAGE REGULATORS 


Also Makers of Rotary Transformers and Anode 


Le OF Converters. Wind and Engine Driven Aircraft 


Generators. High Frequency Alternators and 
High Tension D.C. Generators 


ELECTRICAL PLANT SPECIALISTS 


NEWTON BROTHERS LIMITED 


LONDON OFFICE 8 NGS Se 


THE 


BRITISH AVIATION 
INSURANCE COMPANY LIMITED 


UNDERWRITER & PRINCIPAL SURVEYOR 


CAPT. A. 6. LAMPLUGH 


C.B.E., FRAGS., M.LAe.E. 


HEAD OFFICE 


3-4 LIME STREET, LONDON, £.C.3 


Telephone: Mansion House 0444 (6 lines} 


BRANCH OFFICES 
MONTREAL JOHANNESBURG VANCOUVER 
276 St. James London House, 626 West Pender 
Street West, Loveday Street, Street, 
Tel: Lancaster 6135 Tel : 33-3048 Tel: Tatlow 2167 
TORONTO CALCUTTA BRUSSELS 
145 Yonge Street, 2 Hare Screet, 99 rue de la Low 
Telephone : Telephone : Telephone : 
Adelaide 3221-2 Bank 6237 123965 


q 
= 
j 
LSB 
\ 
x 
3 
= 
{ 
: 
4 
eal 
| 


FLIGHT 


salute 
to the | 
PRINCESS 


Salute, and continuous bom voyage, 
to the Saunders-Roe “Princess” 
from The Airscrew Company 
& Jicwood Ltd., whose 
re-circulating fans will once 
again add to the comfort of all 


who journey in her. 


THE AIRSCREW COMPANY 


& JICWOOD LTD 
WEYBRIDGE - SURREY 


i Telephone: Weybridge 1600 - Telegrams: Airscrew, Weybridge 


Makers of uniforms 


for Officers of the 


Royal Air Force 


AUSTIN REED 


of Regent Street 


LONDON AND PRINCIPAL CITIES 
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One of a series of Assembly Jigs built by 
ws for the assembiy of various members and 
travling edges on the wings of the Canberra Bomber 


Who Wants an 


Specialists in 


JIGS & FIXTURES 
PRESS TOOLS 
GAUGES 
STAMPINGS 


CAPSTAN LATHE 
worRK 


MACHINED 
COMPONENTS 


SPECIAL 
MACHINE TOOLS 
PLASTIC MOULDS 
REPETITION WORK 

Als« 
RATCHET SPANNERS 
AND A COMPLETE 

RANGE OF 
LEYTOOL HIGH 
QUALITY HAND 
TOOLS 


Fully ALD. Approved 
Ref No. 793672 


LEYTOOL WORKS, HIGH RD., LEYTON, LONDON, E.10 


> 


CURTAIN? 


We are not the people 
to make it, but if the 
life of the country 
depended on it, we 
would have a devilish 
good try! 


We ARE the people 
to help you with 
TOOLING UP 


FOR DEFENCE 


We CAN help you to speed 
production. Our experience 
is valuable. Our plant is 
keyed up for the job 


ce 


Phone Leytonstone $022-4 


17 OCTOBER 1952 


EITHER IT IS 
nr itient! 


JUBILEE has been our registered trade name 
for 30 years, and may not be used to 
describe any other clip. 


THE FINEST CLIP ia the would 


& ROBINSON 4 CO., (GILLINGHAM) LTD., London Chombers GILLINGHAM KENT PHONE 5282 
132625 


HAND YOUR MAN GUN— 


ection® 
jew 


This super-fast system rivets better and 
faster, and can be operated by semi- 
skilled labour. 


*% “‘Blind"’ placing up to 2,000 per hour. 


Can be pinned for extra strength 
and solid finish. 


Demonstrations gladly arranged in any 
cive part of the country. 


CHOBERT 


SYSTEM OF RAPID RIVETING 
AVIATION DEVELOPMENTS LTD. 


Kingsborne House, 229-231 High Holborn, London, W.C.1. Tel.: CHA. 8601. 
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Proud to be 
SERVING FAMOUS FIRMS.... 


Heston Aircraft have long specialized in the complete 
‘The de Havilland Aircraft Co. Ltd. 
design and manufacture of a variety of aeronautical 
equipment — from simple components to complete @ OD. Napier & Son Ltd. 
aircraft. Leading manufacturers who rely on the service 9 B0.A.C. 


of Heston Aircraft include :— 


HESTON AIRCRAFT Heston Airport, 


COMPANY, LIMITED 


Hounslow, Middlesex 


RUM@®WOLD 


THE OLD ESTABLISHED AIRCRAFT FURNISHING SPECIALISTS 


LUXURY SEATING * COMFORT 


FOR * STRENGTH 


HASTINGS AIRCRAFT DURABILITY 


L. A. RUMBOLD & Co. LTD., KILBURN, LONDON, N.W.6 
TELEPHONE: MAIDA VALE 7366-7-8 
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and 
AIRCRAFT ENGINEER 


PRESS DAY — Classified adver 

“ copy"’ should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 


FLIGHT 


17 OCTOBER 1952 


CLASSIFIED ADVERTISEMENTS 


line, minimam 4/-, average line contains 6-7 words. Special 
otiors, Pubic Announcements, Tenders 5/- per line, minimam | 
address must be counted. All ad be 


Advertisement Rates. 
Contracts, Patents, Lega! and Official 
Keach paragraph is charged separately, name and 


prepaid and should be addressed to FLIGHT Classified Advertisement Dept. 


London, 


rates for Auctions. 


te must 
Dorset House, Stamford Street. 


Postal Orders and cheques sent in payment for advertisements should be made payable to [tiffe & Sona, Lad 


and cromed Co 


Trade Aéverticers who use these coturnns regularly are allowed a disvount of 5°, for 13, 10°, for 26 and 15% for 
62 consecutive insertion orders. Full partieulars will be sent on application. 


Bes Numbers. For the convenience of private advertisers Box Number facil 
charge for 2 words plus |/- extra to defray the cost of regist 
addressed to “Box 0000, c/o F 


advertisement charge. Replies should be 
London, 8.E.1. 


ration and postage. which must be added to the 
wight," Dorset House, Stamford Street 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept Hability 
for delay in publication or for clerical or printer’s errors although every care ts taken to avoid mistakes. 
Veceat. The engagement of pesneme answering these advertisements must he made through the loca} 


office of the Ministry of Labour and 


ational Service etc. if the applicant is a man aged 18-64 or 4 woman 


aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


Vacancies Order 1952. 


AEROSERVICES 


offer the following 
PRIVATE AND COMMERCIAL 


AIRCRAFT 


Douglas Dakota—C.47a. 

Lock Lodestar-—18 

Percival Proctor Mk. V. 

Miles Gemini. 

Auster (Taylorcrafe Plus “D'') Mk. 1. 

Prices range from (375 for the baby (Auster) 
up to (25,000 for a Dakota 28-seater. 

All aircraft have C.'s of A., are clear for export 
and ready to go into service. 


ENGINES 


Pratt and Whitney Series R.2800, R.2000, 
and R.1830 

Armstrong Siddeley Cheetah IX and X. 

De Havilland—Gipsy Major |, Queen Il. 

Lycoming—O-290 


Send your enquiries or details of your problem 
to Paris or London—whichever suits you best. 


AEROSERVICES 
36, Boulevard Haussmann, Paris, 9e 


Tet: Provence 9078 Cables: Aeropaul, Paris 
AEROSERVICES 
46, Hertford St.,Park Lane, London,W.1 


Tel Grosvenor 6383 Cables: Aeroupo, London. 


WOLVERHAMPTON 
IATION LTD. 


THE LEADING LIGHT AIRCRAFT 
ENGINEERS. 


FOROHOUSES 2228 


AIRGRAFT FOR SALE 
Ww.s GHACKLETON L™ 


FOR CIVIL AIRCRAFT 
OF EVERY DESCRIPTION 


POR PU SE OR SALE 
IN ANY PART OF THE WORLD 


FOR QUOTATIONS DELIVERED 
C.LF. BY AIR OR SEA 
FOR ANY A NAUTICAL 
INQUIRY 
write to 
Europe's largest aircraft dealers 
W S GHACELETON L™: 
nearly 21 years at this address 
different types of aircraft sold. 
175 PICCADILLY. 
LONDON 
Phone: Regent 2448-9. 
Cables: Bhackhud, London (e070 
Amarr 


offer 
COMPREHENSIVE AIRCRAFT 
SERVICE 


Please send your inquirtes to: 
| TRCRA ERVICES, TD.. 
OROYDON AIRPORT, 


8U 
Phone: Croydon TTTT. Cables: FIELDAIR, Croydon. (0258 


UNDAS, Lta. 
S PECIAL opportunities. 


HESE aircraft must be sold so all reasonable offers wil) 


be seriously 
APIDE 616 and 130 hours on the engines. C. of A. only 
hine would be an ae 


overhaul. In: tion can be arranged a 
EMINI, 582 hours each engine since new, with 6 months 
C.of A. and fitted with radio. in excellent fying condi- 
tion. Inspection tn London area. 
Re R V. 200 hours on airframe and engine since new 
with 6 months C. of A. and screened for radio, One of 
the best. Proctor V's in the country 
ROCTOR IV, engine hours approximately 400, with radio 
and dual control. This aircraft was used for sales 
rposes and can be inspected at Croydon 
Airport. With 6 months C. of A 
F IRCHILD Argus, engine hours 450. with 4 months 
©. of A. and upholstery - excellent condition. Im- 
rt. 


rp 
M's ister, very low engine hours, navigation 
lights, full B/F panel, fully aerobatic, with 12 months 
Inspection at Croydon Airport. 


porns. L4d., Bury Street. London, 8.W.i 

HI, 2348, Cables: “Dundasaero, Piccy, London.” 
ROYDON Airport: Cro. 7744, ext. 322 and 325. 


0659 
TILES GEMINI: airframe and engine hours 500 since 
new; 12 months C. of A.; interior grey leather, Full 
equipment. Immediate delivery. Offers.—Loxhams Fl 
Services, Ltd., Blackpoo! Airport 
HOICE of two excelient Gemini aircraft, one with 2 
channel Murphy V.H.F.. new C. of A. and repaint. 
Second aircraft fitted Pleasey radio, banner towing gear, 
extra instruments, C. of A, to F " 
COURIERS, LTD., Croydon Airport. eres 


FLYING BOOTS 


Also Boots of 


ilar d 
esign 
SUEDE wi 


Terms to Flying Clubs. Trade Supplied. 

Send 3d. in stamps for illustrated catalogue. 
D. LEWIS LTD. (Dept. F) 
Leather Clothing Manufacturers for Home or Export 
124 GT. PORTLAND ST., LONDON, W.? 


DAKOTA SPARES 


g all parts available. 
Wheels complete 


Exhaust Collector Rings 
complete. 


Exhaust Tail Pipes, Brake Drums. 
All for immediate delivery ex stock. 


Staravia 
BLACKBUSHE AIRPORT 


Bring Competitive Prices into the Disposal 
Your AIRCRAFT or SPARES. SALE by AU 
TION andor PRIVATE TREATY will assure 
your obtaining the highest price. 
Full porticulers of our services. Write, phone or cable 
KENNEDY, SON & PARTNERS 
Auctioneers and 


GATWICK AIRPORT, HORLEY, SURREY 
Telephone: Horley 1510, ex 15. 


Free entry on our disposal list open to all owners 
without obligation or engagement. 


ities are available at an additions) 


ic — 
Made of 
; THER, fire 
a tront and Rubber 
| 
‘4 Tel.: Museum 4314. Grams: Aviakit, Wesdo, Landon 
| 
. Tel: Camberley 1600 
| 
1 
¥ 
TYRES WHEELS BRAKES frc. 
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AIRCRAFT ACCESSORIES AND ENGINES 
NSON, Consul and Oxford main wheels. 


TRVIEWS, Ltd. Ringway. Manchester. Tel: 


Consul main and tail tyres and others at 


Ringway. Manchester. Tel. Cotten 


PELLER wanted for BA. y - 
Sundrt 


AIRCRAFT FOR HIRE 


AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Brooklands Aero 
drome. C. of A, overhauls, modifications 


—_ detection by } Flux, A.R.B. Certificate of 
mgtinnce coverage for aircraft parts. Prompt 


nable charges. 
rom AND 8 MRCRAPT. Biackbushe Airport, Camber! 
inspection organiza! magnetes. dynamos, 
B. H. light return. 
Hossle, Ltd., 3 Sandgate High 
EPAIRS and C. of A. overhaul for all types of aircraft. 
Brooklands Aviation. Ltd.. Civil eS Service. 
Sywel! Aerodrome, Northampton. Tel. 


CARAVANS 
CARAVAN concerto tn E flat major? 


OMETIMES, tired out from dealing with difficult folk 
wanting impossible sites, taking perhaps a smal! 


rac or, at an 
bottle of whisky. or a pint of beer, or 4 bit of Mozart. and 
a game of snooker? Fortunately, the last choice usually 


brochures 

A. 8. SOBNKINSON. Ltd. Our equal selection—London 
80 Oxford Street, | ondon W.1 (Corner Rathbone 

Place), ‘Tel.: LANgham 5606/7. Two minutes from Totten- 

ham Court Road tube vatation Open till 6 p.m.. seven days 

a week. Also at Bath Road, Taplow, Bucks Tel.: Maiden- 


amith "Open till 8 p.m. every da 
£1,065. Other from 
New ow Git der 4-berth de 
berth, 6212. Safari. £68. Towing. = 
Mantiles Garages, Ltd., Biggleswade. Tel 


cLuss 
EDHILL FLYING CLUB. 
to fly at Aerodrome, Surrey. South 


from 
Park Corner. £3/) hour dual: from 
instrument flying instruc tors’ and vanced cc 
tractive jubhouse with full catering factlities.- 
Nutfield Ridge 2245 
ERTS ana. ESSEX pane Broxbourne Aero- 
drome, Nazeing, Esse: M.C.A. approved 30-hour 
from per hour: residential: trial 
nm from liverpool Street. or Green I ine 
Tel. Hoddeston ton 2453, 2421, F706. (0230 


PUBLIC ANNOUNCEMENTS 
IR Advmonr Corre. 


ME Air Transport Advisory Council give notice thas 
have received the mentioned applicatio: 
schedu air service: 

“APPLICA ICATION No. 64 from Airwork. Ltd., Chester- 
A field Street, London, W.1 for a Colonia! ie service 
th aire: for the carriage of passengers, 

ntary freig and mail between London 
‘Blac irousne) and (W. Africa) with an 
traffic stop at Gibraltar at an initial frequency of fro 
one service fortnightiy to one service weekly during the 
A from December ist. 1962 to November 30th, 1968. 
lication from Man Alr Charters. of 
way Airport, Isle of Man. F nterna! 
initially with DH. @A aire for the carriage 
y freight between Isle 
of Man (Ronaldewav) and Glasgow (Renfrew) at an 
initial frequency ad from 7 to 22 services weekly during 
period from 2nd. 1963 to lst. 1960. 
Application No. 66 row Transair. Ltd.. of Crovdon Air- 
rs. Croydon, rT: For an all freight service with 


nson kota aircraft for the carriage of 

frelent between London (Croydon or Gatwick) and 

Paris (Le Bourget) at a freavency of from 6 to 12 ser- 

the period from March ist, 1953 
‘ebruar 

ROM Airwork, Ltd., 15, Chesterfield Street, London. 


Application No. 43 (revised) for a Colonial coach service 
with Viking (VCI) airc —_ for the carrtawe of 
sengers supplementary freient between London 
(Blackbushe) ‘and Salisbury (Belvedere) with inter- 

stops at Malta. Khartoum and Entebbe 
at an initial frequency of from 1 to 2 services =a 
during = period from November ist, 1962 
October Sist. 1959. 

Application No. 44 (revised) for & normal echetalod ser- 
vice with Hermes aircraft for the carriae 


frequency of from 1 3, 2 services weekly during the 
jod fren mber 1962 to November 1958. 
E ‘applications with by the Counctl 
under the Terms seued to them bv the 
Minister of Civil Aviation om July oun 1962. Any repre- 
sentations or ion with reward to these 
must made tn writing. stating the reasons 
seach Counci} within 14 davs of the date of this 
afdressed to the Secretary, Air Transport 
Counctl. $, Buckingham Gate, London, 8.W.1. 
from whom further details of the applications 
obtained. 
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PIAGGIO 
AIRCRAFT 


Further to our initial announce- 
ment advising of our agency 
agreement for the 
PIAGGIO P. 136 AMPHIBIAN 


we detail below basic operational 
data :— 


CONSTRUCTION 
All metal (alloy and steel) with fabric- 
covered rudder and elevators. 


CABIN ACCOMMODATION 
Provides dual control for the front two 
side-by-side seats, with a spacious seat 
aft accommodating three passengers. 
Alternative arrangements of the cabin 
can be provided for carriage of cargo, 
ambulance-work, etc. 

Full flight instrumentation is provided 
with such extra equipment as Anchor, 
Parking and Navigation Lights. 


PERFORMANCE 
Cruising speed at 7,000 ft, 160 m.p.h. 
Service ceiling 18,050 ft; ceiling with 
one engine inoperative, 4,900 ft. 


RANGE 
with 1,000 Ib. payload at 5,400 ft and 
cruising speed of 155 m.p.h., 430 miles. 
Range with 700 Ib. payload at 7,000 ft, 
cruising at 150 m.p.h., 750 miles. 


Maximum useful load 1,830 !b.; all-up 
weight 5,730 Ib. 


CLOTHING 
AP. and offeers' uniforms purchases. large 
Woolwich. Tel Woolwich 
CONSULTANTS 
House, 108, Jermyn 8t.. London, 8.W.i. Tei. 


W. SUTTON Fay TANTS). Ltd., 7, 


Place, Cheite 

ANADA-Gt. Britain Technical and 

Sales. Personal contact P. Dunphy. Consul 
never, Montreal Airport. Canada. 


LL types of aircraft insurance and 


cover. —A 
and Co., Percy use 798 
Tel.; Tottenham 200)-4-6. 


AND J. PARKS, 143-4, 
R. Mansion House 3083. Offictal packers 
pers to the aircraft 1 


TIME RECORDERS 
rare 3 tem checking and job-casting time recorders 
all makes! for quick cash sale, exceptional condition 


TUITION 


training facilities to M.C.A. application 
LCA standards, for all professional pilot navigator 
guallications on the FULL-TIME (personal coaching 
mode an metnc deal those in Servic seek! 
higher licences 

COMMERCIAL. INSTRUMENT RATING. 
RADIO EPHONY. SENIOR QOMMEACTAL.. 
A.L.T.P. (ALSO CONVERSION), FLIGHT NAVIGATOR 
AR.B.-TYPE RATINGS (GENERAL AND ‘SPecirics 
All simulated briefing for instrument 

t test 
Piving at best rates. 
in securing 
advice, without 
Ovington Square tsbridge, London 3. 
KENsington 821 


'WIN CosvEnsion 


TRUCTORS COURSES 
on rat MINI AIRCRAFT AVAILABLE 
PLY: Wolverhampton Aero Club, Municipal 
Wolverhampton, 
Pordhouses 


AN ts not lost if AVIGATION trained.” 


E claim to be able to offer the finest personal coach: 
and posta! tuition (al! papers corrected 
end advice given) for M.C.A. pilot's and Vigator’s 
cences 
HE presentation of our lecture notes and successes ° 
our students are unst 
UR fees are most moderate. Apply for our brochure and 
VIGATION, 124. (The hand 
4 safe fuldance and ling 
aircraft in air), © Central Chambers, Paling 
way (opposite Underground Station), W.5. EALing 6948. 


EARN to fly for £24: instructors’ loences and instru- 
ment fiving for an hour: ni¢ht oving ©3/10/- an hour. 
residence 5 gns. weekly. Approved M.C.A private | lot's 
course,—Wiltshire of Flying. Led., 
ome, Andover. Han 
RAPT eneineer A” “C" Heences; 
approved course. Diploma course combines full i 
workshop and technical training for Fm int 
™ments. Syllabus from Engineer in Charge, College of 
Asronsntionl Engineering. Sydney Street, Chelsea, Flax 
an 
FP. R.Ae.S.. A.R.B.Certs.. A.M.LMech.R.. on “no 


write for 14 e 
free. B.L.E.T. (Dept. 702), 17, Stratford 


REF! Broo hure giving details of 'n all branches 
aero eong.. covering A.F.R.Ae.8.. A.R.B.Certa., M.C.A. 
exams, etc. We are the only postal training coll 
overated by an industrial organization. Write to E.M.1 
Institutes, Pc mal Division. Dept. P26. Grove Park 
Read. London Associated with f 
OMMENCTAL Pilots licences, technical “General” and 
Tvoe-Rating. conversions tpetrec tion. Five 
dav full-time course for spec the tv pecial arrange. 
ments for urgent requirements Partic from Pilot. 
College of Aeronantical Enein-ering. 102, Svdney Strert. 
Chelsea Nearest stations, South Kenstnetos 
and Sloane Squa: 
OUTHEN?D. ON. ‘SRA MUNICIPAL FLYING SCHOOL 
Essex. Tel.: Rochford 5624. Comorehensive training 
for private. commercial ences and Instructor's endorse 
ments, M.C.A. anoroved for %-hour course. Tiger Moth 
and Auster aircraft fitted with radio. Special facilities for 
tratning tn instrument ratines. Hourly rates: solo. day 
nieht £4. Dual 5/- extra. Contract rate £2/10/-. Tink trainer 
io fees or subscriptions. Trial lesson, 20)-. (ox 


SITUATIONS VACANT 


The of reons anwrering these advertisements 
be made through the loos! of the of Labour 
and National Se-vice. ctc., if the applicant ts a man aped 16-24 18-44 


RANSONIC WIND TUNNEL 


BADUATES with honours 4 

mathematics of equivalent. ave reouired 
work on the desien of a large wind Initially the 
work will be in London, ‘woview later to Bedfo: 

some given with housing At 
two years’ experi tn aermtynamices 

wind tunnel. is Avoly. stating are 
‘tons. experience, Association, Ltd. 
193 Regent Street, London, W (e774 


C 
Air 
4 seats, available; short time or 
period. Near London.— Box 3140 
Mauve. R. J. Mottat 
B High Rd.. Tottenham, 
(0684 
an 
C PACKING AND SHIPPING 
| 
— 
advantage of the only year's unconditional guarantee 
UK's. largest selection and caravan business, the only ; Ky 
Caravan Residents Association. the only offer of some de- 
posit advance on H.P. terms, the only semi-free long dis- t ne 
e de eries and free fares { those who buy. I return 3 
| 
} 
head ain} 
| 
ore 
| 
| 
| 
| ical 
=| 
7 
and ple tary fr ack 
bushe) and ext ater 
Salisbury (Kentucky Airport traffic | ployer ented fr provid 
ENOCONTACTS 
A AY : 
GATWICK AIRPORT HORLEY SURREY 


SITUATIONS VACANT 
ANDLEY PAGE, Ltd., have vacancies for 
with HNC 


eferred 
ANC. in sere 


BRODY NAMIC degrees standard 


MIEN 


is experience preferred 
ia draughtemen. prefer 
aircraft experience for Cricklewood and 
neideration w given t 


mirol engineers with O.N_C, (Mech.) Previ 
iperien preferred 


stands: the dewigr devel raft 
tlectrt systems Pr 


i and f degree stan 
dard for the mechaat ai and structural test depart 
ment at Radlett 
RI stati | age, qualifications and details of ex 
Stall Officer, Handiey Page, Ltd Oricute 


SOUTHAMPTON. Department f 
the appointment of 

tenable from January 
walified to lecture tn air 

eoraft structures and desig and experien dynamics 
is Geairabie Salary 61.100 
assistant jecturer 4400 « £500, plu dren's allow 
4F8.8.0. benefite. Further particulars may be 
obtained frorr Seoretary and Registrar, The 


RALG all grades required for prototype 


alee Ts 
va iN AND CRING PROJECTS. Lid 
dew\@ners and consultan ta, Alexandra Road Hounslow 
762 


1 
RITICN OVERSEAS AIRWAYS CORPORATION 
vacan ies for engineer officers (fight engineers 
PPLICANTS must be between 21 and % years of age. of 
A “ a physioa!l fitness and education to 
al ho t standard. A sound engineering 
is exaential and only those with 
licence endorsed in categories 
¢ preferably on modern four-engined aircraft) 
onaidered. Successful applicants wt!) be appointed 
pertod while wey training 
lied men commences at &735 per annum 
f £1.90 per an plus certain 
ye whilet on service tcation should 
House, Great Weet Road, Rrentford. Middx 
R experienced weight engineers required with mint 
m 


alifications of Ordinary National C 
Employment Manas: Vickers Armeatrongs 
Aircraft Bection Weybridge Works 


ICATIONS are invited for the following po oe 

the London area 

JUTEMEN required for drawing of expert 

f aircraft « a! equipment. Works 
The positions are superannuabie and 

aive neiderable soope to men with adequate experience 
Write giving full detalles in strictest confidence to the 

Employment Officer, Rotax Ltd,, Chandos Road 


in the don 
EVELA # MENT engineers required by manufac turers 
ofa and $s electrical equipment for aircraft 

Appit ante at least a Higher Nationa! Cert! 
fieate of preterabl ¥ engineer degree. The poeitions 
are superannuabdle and give considerable scope to men with 
adeq sate experien full details in strictest 
the Er Rotax, Ltd, Chan 

jeaden Junction, N.W.10 (e746 
tON and detall draaghtsmen are required for inter 
eating we ork nm the followin 
hydraulic and electro-hydraulic com 


i vos for alroraft and spectal projects 
Atrength and functional test rigs for undercarriages and 
ydraullc components 
1UB expertence on type of work not essential 
ants should write stating age, experience and 
salary J. Brown. Chief Draughteman 
British Messier Cheltenham Road East, Glou 
EN 0 wer tnt for Interesting work In 
with the design of high-speed aircraft 
Of assistance with houstng 


PPLICANTS with suitable experience and qualifica- 
tions are invited to write, stating age, salary, etx 
to the Chief Desiener 
AUNDERS-ROE, Ltd.. Osborne, LW 
8710 
required t Lockheed 12A Middle East 
w 3 months cx we ng ist Apply Otley 
Atr y e Ltd, Cro ~ 
St moO IRWIN HNICAI have vacanctes for 
Aret-class techatical arth Must be widely experienced 
working know wf engineering. Excellent 
opportuntties and high salaries paid to the ver] men 
LAO vacancy for good junior technical arti 


in first inetance. gtving fall particulars to 
at adto Irwin Technical, Ltd.. 11 Gough Square 
London B.C.4 (370 
TOME TER operator (experienced) required to work 
4 at Hurn Depet. Apply Employment Manager, Vickers. 
Alrorant Section) Hurn Airport. Nr 
(e780 


tr 


are 
RITISH OVERS AY re 
auire port electricians for repair and 
“components Applicants 
ad bonus ph. Attractive 
up to Mi. ph. Sday. 4-hour week 
Stat Supt. (Recruitment), B.O.4.C 
Londen Airport, Hounslow. Middx 
ICENSED radio engineer and radio mechanics at our 
4 base at Bhanet ed Airp Apply by letter or 
telephone to the Rad! Aviation Traders. 


Ltd. & Rochford 56491 

tred. aged or over, with 

na ical experience lioations, in 
Manager, Percival Aircraft, Ltd 


stating age, experience and salary 
0683 


HNICAL. writer required by firm In N.W, London 
area manufacturing aircraft electrical equipment 
Applicants must have concise style and be capabie of 
ling haical specifications from data or drawings. 
ectrica) wiedge essential The position te superan 


with adequate experiery 
and salary required. to ‘Pox 313 


EN required for full-scale 


FLIGHT 


SITUATIONS VACANT 


layout. Vacancies exist 


for all grades of men capable of this clase of work 
Kapertenced men and those willl to learn are invited to 


anders Roe, Limited 
age. experien 


Wisht, gi 


E™ requ ade raft manufacturers’ Tech 


sired, to Personnel Man 
ANCASHIRE AIRCKAP 
ways of London). are now appotnti 
ers for their York feet 
holders of approprt 
he 


gating of 


writing t« 
Herts 


experience, to Box 


RAWING office checker soupired for interesting work 


epartment preferably 
first-class operetional maintenance 
large Modern aircraft Applications. giving 


ior and Intermediate, required 
ute Airport. Beds, for 
and joopter aircraft. Good welfare 
ne statt penal: scheme.--Apply, giving 
—— xperience and salary re 


RATION, LTD. (Sky 
@ additional navi 
Applications from 
te M.C.A. licences should be made in 
Personnel Manager, Bovingdon Airport 


ome ments and 
xperience and 
J Chief” Draughteman 


R 
British Messier Cheltenham Road East, Gloucester 


M. HOBSON, Ltd... invite applications for positions In 


e the dr 


me Ai ficatic 


awing office as follows: designers. detail and 
mn draughtamen. checkers, stressmen. The work 


ncerned with interesting projects connected with fuel 


never! ing nt and hydraulic flying controls for air 


ks, Fordhouses, Wolverhampton. [0420 


assistants (male) required by Percival 


Aircraft, Ltd., Luton Airport 


3. National Certifi 


ate standard and previous experience on design of test 


laboratory 
tne luding 

al fie 
sonne 


staff pension scheme 


equipment desirable. Good welfare facilities, 
Applications, stating 
ns expersenes age and salary required, to 

(0606, 


ESE eRe H a required for turbine laboratory 


fo 
UNIVERSI" 


precise measurement of gas flow an 


with ectentifi experimental techniques. Suc 
andidate will o 


rate plant and be 
accuracy instrumentation. Alternatively 
TYG RADI A" TES with an interest in this work 


responsible 


would be consider: 


ALSO 
EVELOPMENT engineer required for work in connec 
tion with aircraft pressurising and air conditioning 


compressors. ducting air flow 


Hampton R 
ANDLE 
degree « 


Joulations.—Apply 
Yitcer, Sir George Godirey and Partrers, 

oad Hanworth Middlese 

Y PAGE, Ltd require te al 
r H.N_C. standard t t work on thermo. 


dynamic problems for aircraft airc conditioning and thermal 


de-toing systema 


Write. stati and giving particu 


lars of qualifications and ex pertance. to Staff Officer 


Handiey Page, Ltd 
LTON PAUL AIRCRAFT. Ltd.. 


acant 
pre A. rably 


qualifications, detalis of experience and 
Personne! Manager. Boulton Paul raft 


PIER AND SON, Ltd., 


Claremont Road, London, N.W.2 


(8683 
have a number of 
jes for senior and intermediate draughtsmen 
alroraft experience. Possession of O.N.C 

Mech) an advantage. Applications stating age 
salary required to 
Ltd., Wolver 


Luton Airport, Beds 


D. * reauire for design study, technical assistants of 


particulars 
above addre: 
SENIOR § 


t H.8.C. standard, preferably with some 


knowledge. and, if possible. experience in 


of aircraft performance.-Apply with full 
a experience and state salary expected to 
(8769 

‘ie “and tool draughtemen, capable of designing 


* with minimum supervision, tooling equipment for 


producing reciprocating and internal combustion e 


Workshop background essential. Advancement according 


to ability 
ticulars to 


‘o., Stonesrs 


Staff canteen, 6-day week.--Write with rar 
The Personnel Officer, The de Havilland Engine 
ve, Fdgware, Middlesex (8758 


IRTECH, Ltd.. Aylesbury and Thame Airport, Hadden 
ham, Bucks, require a planning engineer with at least 


4 years’ planning expertence on met 
engineering 
jects from detail to assembly stage 


giving fall 


4) aircraft end light 

Must be capable of handling complete pro 

Write in first instance 

particulars of training, qualifications, 
if 


ence, age and salary required. 


THE PATHFINDER CLUB 
115 Mount St., Berkeley Sq., W.1 


Pull club facilities and personal services are 
available to all serving and ex-service members 


of the 


Royal Air Force. 


Details from the Secretary 


Telephone: GROsvenor 3382 


RCRAFT SPRING WASHERS 


To BS. 
SPECIFICATION 
S.P.47 


MFG. (1938) LTD., COMBE DOWN, BATH 


COTTON BAGS 
WALTER H. FELTHAM & SON, LTD., 


Imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 


FOR SPARE PARTS, etc. 


LONDON, 8. 
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SITUATIONS VACANT 


Js and tool draughtemen. fully experienced, rewsired 

by Percival Aircraft, Ltd., Luton Airport 

working conditions and full welfare facilities, raciuah 

« me. to the Personne 

Manager, stating experienc salary required, (0600 
EQUIRED immedi ately by Percival Aircraft ta 
Laton Airport, Beds. several draughtsmen with com- 

prehensive exerience of engine installations , and allied 

systems. Good welfare facilities, including s“aff pension 

scheme.—Applications, in writing, stating qualifica- 

tions, experience and salary required, to the Forecuest 


PPLICATIONS are invited from senior and inter- 
mediate design draughtamen. Experience of aerc- 
engine desi¢n desirable, but not essential. Also checkers. 
Please 


experience in chronological order. to t 
The de Havilland Engine Co., Ltd., 5 


Middlesex 
IRTECH, Ltd., Aylesbury and Thame Airport - 
denham, Bucks. Require a planning engineer with at 

least 4 years’ planning experience on me airc 

light engineering. Must be oooeme of handling complete 

projects from detail to assembly stage.—Write in first 

instance giving full partic training. qualifications, 
and salary requ 

A! E, Naval, civil and helicopter aircraft all 

under design ane development at Percival Aircraft, 

Ltd,, Laton Airport, Beds. Applications are invited from 

senior and junior Coushunam and stressmen, for work on 

this interesting programme. Good welfare facilities, in- 
cluding staff scheme.— Write, of 
experience and salary required, to Personne! Manager 


E HAVILLAND ENTERPRISE PUBLIC RELATIONS. 

DEPARTMENT has vacancy at Hatfield for expert- 
enced aeronautical journalist, preferably ex-pilot or 
having technical background oa editorial and 
general publicity work on aircr e nee. propellers, 
and new projects.—Apply,. Pounce Relatior anager, 
The de Havilland Aircraft Co., Ltd., Hatheld. Hertford- 


ire (8714 

ECHNICAL assistant. Young man with B.Sc.(Mech.) 

engineering degree pund shop experience required 
to assist in the investigation and solution of tical 
problems con construc of and installation 
in experimental ommencing 
Superannuation. Apply, fully to Perscenel Supervisor. 
Hawker Aircraft, L Kingston-on-Thames, Surrey. 


IRCRAFT draughtemen with experience of gun insta)- 
lations required by ay Aircraft Division of the 
English Electric Company, Ltd., at Warton Aerodrome. 
near Blackpool. Salaries commensurate with 
tions and experience. 
reference 186 to the English Electric Company, Ltd. 
Central Services, 24-30, Gillingham "street, 
London 8 
PPLIC ATIONS are invited from design draughtsemen 
stresamen, also technical assistants with com- 
bined design and performance experience far work on both 
reciprocating and gas turbine aero engines.— Applications 
should — full — ulars of experience and qualifica- 
tions and should be addressed to the Tas Officer, 
The de Havilland Engine Co., Ltd., Stag L . Edgware 
Middlesex 
V. ROE and Co, require a radio operator for aircrew 
« duties on flight test work at Woodford Aerodrome. 
Cheshire. Applicants should a current P.M.G. 
radio operator's licence and should be interested in the 
installation _—" various types of radio facilities fitted in the 
present-day aircraft. ving jculars of 
experience 
A.V. Roe and Co.., 


vacancy exists for an estimator-ratefixer. Candidates 

must have served an engineering 
bad at least 4 years’ experience of rate fixing as applied to 
incentive schemes on aircraft manufacture and light 
engineerin ry according to experience and qualifi- 
cations.—-Write, giving particulars of age, training, tech- 
nical qualification’ and ratefixing experience, to Airtech, 
Ltd., Aylesbury and Thame Airport, Haddenham, Bucks. 


YDRAULICS. Senior design draughtsman required with 

a first-class mnowledge < of basic principles of hydraulics 
and having several years’ experience on aircraft systems. 
This ts a senior position with good prospects of promotion 
for the selected applicant. The location of the factory is in 
the Home Counties and the salary will be on yeep | 
with qualifications and experience Write, stating age and 
full details to ae AC 75615, Samson Clarke, 5761 “Sorts. 

mer Street, L« 

RITISH OVE RSEAS AIRWAYS CORPORATION saan 

applications for the posts of link trainer instructors 
at Meadowbank, near London Airport, Successful appli- 
cants will carry out basic and applied training. Required 
qualifications include two years‘ link instructional expert- 
ence with sound knowledge of modern radio approach aids. 


Personne. 
Lane. 


experience as a pilot and who hold R.A.F. link instructor 
category ay equivalent. Salary range from 8615 to £765 


rar 
PPLICATIONS in writi to Staff Superintendent 
B.O.A.C,, London Airport, or. Houns- 
low, M 
ENION. engineer required to be responsible for small 
engineering laboratory n development 
high-grade test equipment in connection with manu- 
facture and maintenance of automatic pilots, aircraft 
instruments and associated equipment. Work oo 
the a ation of electronic techniques over a freq 
¢ from zero to 100 k/cs and design experience of ight 
slectric al and mechanical assemblies. Preference given to 
applications from qualified en engineers with ae lence of 
applied measurements n ene or more of the above- 
mentioned engineering fiel 
HE post is permanent with superannuation benefits, 
carries a salary in accordance with qualifications and 
experience. Assistance given with housing facilities after 
PP’ © Personne! Manager, 8. Smith and Sons 
itd. Cheltenham. quoting Reference 9/EN. [: 


TUATIONS WANTE 


XPERIENCED private pilot aveiietio to ferry aircraft 
4 without remuneratton.- 
AVIGATOR, civil, varied ground aviation experience 
seeks eround post. overseas tf destred.—Box 3112 [8750 


4 ments, auto pilots, able 
3130, 


preferred.—-Box (8767 
4 2. current A.L.T.P.: over 5.000 hours, wide 
experience on twin- and four-engined aircraft, seeks 


interesting employment.—Please write Box 3333. [8771 


Warm aircraft radio sets; frequen- 


H 
Radlett offies tperien 
with experts previous 
RIGHT 
er 
A 
| R 
D 
A 
q 
a 4 4 
; 
{ | 
| 
AZ 
ave 
| 
| 
: 
| 
c= 
| 
| | CROSS 
WANTED 
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DOWTY 
EQUIPMENT 
LIMITED 


require first class sound 


PRACTICAL ENGINEERS 
preferably with some experience of 
design, development and testing of 
jet engine accessories, particularly 
flow, acceleration and speed govern- 
ing controls, burners and pumps. 
Exceptional prospects of advancement. 
SENIOR DRAUGHTSMEN 
required for development work on 
fuel systems. Experience on light 
hydraulic or pneumatic controls 
acceptable. 

SENIOR DRAUGHTSMEN 
for hydraulic and undercarriage 
department. Also required, 

& TOOL DRAUGHTSMAN, 
TRESSMAN, TECHNICAL 
WRITER AND TECHNICAL 
ILLUSTRATOR 
Important positions with prospects. 
The Company's conditions are excep- 
tionally good; there is a realistic 
pension scheme and the environment 
is ideal. 

The Company employs a Housing 
Officer who will render every 
assistance. 

Write, preferably in tabulated form, to 
PERSONNEL MANAGER, 


DOWTY EQUIPMENT LTD. 
CHELTENHAM 


HANDLEY 
PAGE 
(Reading) 


LIMITED 


THE AERODROME 
WOODLEY, READING 
have vacancies in their Design 

Offices for 
Section Leaders, Seni 
Intermediate and Junior 
airframe and jig and tool 
Draughtsmen, ior and 
Intermediate Stressmen 

and Aerodynamicists, 

Weights Engineers and 

Loftsmen 


to work on a large and inter- 
esting new project. These 
vacancies offer good scope for 
advancement to the right men. 
There is a very.real Pension 
Scheme in operation and imme- 
diate help will be given towards 
obtaining 


HOUSING ACCOMMODATION 
Apply in writing to the 
PERSONNEL OFFICER 


CO., LTD. 
HUCCLECOTE - GLOUCESTER 


The following VACANCIES 
exist On progressive projects 
of advanced interest:— 


STRESSMEN 
Senior and Intermediate 


WEIGHTSMEN 
Senior and Junior 


DRAUGHTSMEN 
Structural and Electrical 


Previous aircraft experience an 
advantage but not essential 


Prespects are excelient for 
energetic und sound applicants 


APPLICATIONS to be addressed 
to the CHIEF DESIGNER 
giving particulars of 


Experience, Age and Salary 


ROZALEX 


OCCUPATIONAL DERMATITIS ~~ 
BARRIER PREPARATIONS 


Send for free sample and leaflet “ THE SKIN IN INDUSTRY ” 
ROZALEX LTD., 10 NORFOLK STREET, MANCHESTER, 2 


ROBERT RILEY, LTO., MILKSTONE Phone Rochdale 2237 (5 lines) 
SPRING WORKS, ROCHDALE Gram: " Rechdale 


s “Rilospring 


Te. ‘eno ti 4 
<_ 
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A NEW BOOK OF VITAL INTEREST TO ALL CONCERNED WITH AERONAUTICAL PROGRESS 


PMENT of the GUIDED MISSILE 


HIS BOOK by Kenneth W. 

Gatland presents factually all the 

main information now available 
on the development of guided weapons 
in Britain, the United States, Germany, 
the U.S.S.R. and elsewhere, and out- 
lines their present and future 
possibilities. 

Apart from its military significance 
the guided missile (or automatically 
controlled rocket) has tremendous 
possibilities as an instrument of 
research into the upper atmosphere 
and outer space, and eventually as a 
vehicle of interplanetary travel. The 
author, an aircraft design engineer 
and a founder-member of the British 


Interplanetary Society, examines this 
aspect in detail and discusses the 
technique required for the design, 
construction and operation of a space 
ship. A unique feature is the appendix 
showing the characteristics of all the 
more important powered missiles 
known to have been designed or 
constructed—a total of 90. 

The volume con- 
tains 45 photo- 
graphs and diagrams 
and comprises 133 
pages. 


10s, 6d. net 
By post 10s. 11d. 


A PUBLICATION 


Obtainable at all booksellers or direct by post from the address 
below. Complete list of titles sent free on application. 


ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


MEERLOO SPECIALLY HARDENED 
STEEL STAMPS... 


machined and fabricated components 
Plastic and Allied materials 


to Britain’s aircraft industry 


We are proud to have the pleasure of supplying 
our precision prodscts to many of 
the leading Briti.h aircraft constructors 


UHLHORN BROS. LTD. 
53 CITY ROAD, LONDON, E.C.1 


74 LONDON RD 
KINGSTON ON THAMES 


JOHN MEERLOO & SONS LT 


A VALUABLE 
BOOK SLINGSBY SAILPLANES LTD. 
of DESIGNERS AND MANUFACTURERS 
or 
Courses include training fer: THE FAMOUS “SKY” SAILPLANE 
AF.ARAGS. Examination, M.C.A. Aircraft Radio Maintenance Certificate; 
ARB. Aircraft Engineers’ Licences The leading competition machine with per- 
to any other sailplane in production. 
AN ALL-BRITISH PRODUCT 
institures, Dept. 120 
Suinessy Kireymoorsive 


ol Engineering CONTRACTORS TO H.M. GOVERNMENT 
ently Poste! Covlege whch is pert of @ world-wide industriel 
General T Courses in Aeronau 
Engineering ; P.M.6. te of ok formance and handling characteristics superior 
43 Grove Park Ra., London, W.4 
“PIONEERS OF BRITISH GLIDING’ 


Stamford Street, London, $.E.1, by SUN PRINTS’ LTD., and 
Ld. INDIA: Woeeler & Co, CANADA: The Daws>) Subscriptio 


he Publishers, ILIFFE & SONS LTD, hy 
TED STATES: The International News Co. Bnteres as af tr New York, U.S. Post 


follwing AUSTRALIA AND Lig! ZEALAND: Gordon & 
ral News Agency, Lid. ; 


/ 

DEV E 

‘ 

ii.’ 

/ 
— 4 

On ALD. CLERKENWELL 2333/4 & 7247 Cs UHLHORN, AVE, LONDON 

LARGE PRODUCTION ESTO 1867 

wake a good tumpression every time 

\ 

abroad from (he 
SOUTH APRIC 
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WHAT OTHER AVAILABLE VEHICLE 


« could “fly in” to boggy forested 
terrain—pick up ten men and return to base 50 miles away in one hour round trip? 


you lhe answer] 


WESTLAND AIRCRAFT LIMITED YEOVIL ENGLAND 
CABLES: AIRCRAFT YEOVIL 


é 
> 
— 
xs 
i 
yw yo" are an whe 
why not yor" ne 
of Great 
park 
: 


THE “BRISTOL” 


The BRITANNIA offers a payload-range performance of entirely new 
breadth. The full volumetric payload of 25,000 Ib. may 
be carried over a range of 4,000 miles; maximum range is 5,550 miles, yet 
for ranges as short as 500 miles the direct operating costs are low 
enough to be competitive with the smaller airliners, At the 
same time the aerodynamic quality of the aircraft 
enables all this to be done at block-speeds a good deal 


higher than the present standards. 
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